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Hh  present  volume  is  the  outgrowth  of  a  series  of  publications 


covering  a  period  of  thirty-four  years.  The  first  of  these,  Vet¬ 
erinary  Obstetrics;  Including  the  Diseases  of  Breeding  Animals  and 
°i  the  New-Born,  appeared  in  1909.  That  publication  was  later 
divided  into  two  treatises,  Veterinary  Obstetrics ,  appearing  in  1917 
and  the  Diseases  of  the  Genital  Organs  of  Domestic  Animals  in  1921. 
In  the  second  edition  of  Veterinary  Obstetrics,  1931,  and  in  the  third 
edition  in  1940,  an  effort  was  made  to  escape  from  the  tradition  that 
dystocia  is  based  upon  a  whim  of  chance,  which  causes  the  fetus  to 
assume  an  abnormal  presentation,  position  or  attitude,  or  to  acquire 
abnormal  form  or  dimensions,  and  to  search  for  more  fundamental 
factors  in  breeding  and  handling,  which  might  explain  the  abnormali¬ 
ties  leading  to  difficult  labor.  This  change  in  concept  aroused  con¬ 
siderable  interest.  Chiefly  because  of  this,  Professor  Uina  Nai  was 
instrumental  in  causing  the  treatise  to  appear  in  the  Italian  language 
in  1936.  Due  to  the  same  reasons,  Salvat  Editores,  Barcelona-Buenos 
Aires,  have  recently  published  both  treatises  in  the  Spanish  lan¬ 
guage,  rendering  them  available  throughout  Latin  America,  as  well 
as  in  Spain. 

\  eterinary  obstetrics,  which  largely  revolves  about  dystocia,  is 
inseparably  bound  up  with  the  various  pathological  phenomena  of 
the  reproductive  system.  The  attempt  is  now  made,  not  only  to  link 
dystocia  with  genital  diseases,  but  to  study  the  relationship  and  inter¬ 
dependence  of  the  various  interferences  with  physiological  reproduc¬ 
tion.  I  he  value  of  separate  studies  of  such  phenomena  as  sterility, 
abortion  and  retained  afterbirth  is  not  denied,  but  it  is  desired  to 
learn  the  fundamental  causes  of  these  and  to  weave  them  into  a 
harmonious  mosaic.  I  he  task  has  proven  exceedingly  difficult  and 
the  result  has  fallen  far  below  the  ideal.  If,  however,  the  effort  may 
encourage  a  modest  number  of  clinical  veterinarians  and  breeders 
to  study  earnestly  the  animals  under  their  immediate  supervision,  the 
chief  aim  will  have  been  attained. 

During  the  past  years  I  have  published  numerous  articles,  chiefly 
in  the  Cornell  Veterinarian,  dealing  with  the  pathology  and  teratol¬ 
ogy  of  reproduction,  at  a  length  inadmissable  here.  These  may  be 
studied  at  greater  length  with  the  aid  of  the  bibliographic  index. 
The  materials  upon  which  these  studies  have  been  based  have  been 
largely  supplied  by  the  clinics  of  the  Veterinary  College.  Professors 
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DISEASES  OF  THE  GENITAL  ORGANS 
OF  DOMESTIC  ANIMALS 


THE  PROBLEM  OE  GENITAL  DISEASE 


EPRODUCTION  is  not  essential  to  the  life  or  health  of  the 


individual.  On  the  contrary  it  constitutes  an  important  burden 
upon  the  parent,  which  may  imperil  its  health  or  life.  Ideal  mam¬ 
malian  reproduction  occurs  only  in  those  individuals  having  at  their 
command,  over  and  above  their  needs  for  the  maintenance  of  physi¬ 
cal  life  and  growth,  ample  reserves  of  energy  for  fertilization  and  for 
the  adequate  nurture  of  the  young  until  it  shall  have  reached  a  stage 
of  development  which  will  enable  it  to  lead  an  independent  existence. 

Unicellular  organisms  multiply  by  the  division  of  the  single  cell 
to  constitute  two  or  more  similar  beings,  without  sex.  Higher  forms  of 
life  become  divided  into  two  sexes,  and  reproduction  has  its  begin¬ 
ning  in  the  union  of  a  male  and  a  female  cell.  Some  fishes,  such  as 
salmon,  do  not  breed  until  their  growth  has  been  completed:  they 
then  leave  the  ocean,  ascend  a  river,  the  female  ovulates,  the  male 
discharges  semen  in  a  manner  to  best  secure  the  union  of  the  sper¬ 
matozoa  and  ova,  and  both  male  and  female  die.  The  species  is  per¬ 
petuated  by  the  enormous  numbers  of  young  following  the  single 
ovulation,  largely  compensating  for  the  great  mortality  of  the  prog¬ 
eny. 

Ideal  mammalian  reproduction  does  not  terminate  the  lives,  nor 
materially  imperil  the  health  of  the  parent  animals.  It  is  the  slowest 
type  of  animal  reproduction,  the  ratio  of  the  mortality  of  the  young 
is  the  lowest,  and  the  longevity  of  the  individual  the  highest.  Horses 
and  cattle  of  both  sexes  sometimes  remain  fertile  for  over  25  years. 

Although  the  rate  of  mortality  among  fertilized  mammalian  ova 
is  the  lowest  in  animal  life,  reproduction  in  domestic  animals  falls 
far  below  the  ideal.  Vast  numbers  of  fertilized  ova,  embryos  and 
new-born  perish.  The  rate  of  mortality  per  unit  of  time  is  inverse, 
so  far  as  can  now  be  determined,  to  the  age  of  the  new  individual.  In 
unipara  there  are  commonly  two  or  more  copulations  per  identified 
pregnancy;  once  pregnancy  has  been  recognized,  abortion  occurs  in 
perhaps  10  to  15  per  cent.  The  losses  among  domestic  mammals  are 
greatest  in  dairy  cattle,  most  of  which  die  from,  or  are  discarded 
because  of  genital  diseases,  including  mammary  affections,  without 
having  produced  the  number  of  healthy  young  which  should  be 
anticipated. 

Authentic  data  regarding  the  lifetime  reproductive  efficiency  of 
any  species  or  breed  of  domestic  animals  are  not  available.  Among 
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the  most  informative  data  found  recorded  are  those  of  Wing271 
concerning  the  Holstein-Friesian  herd  at  Cornell  University.  During 
the  forty  years  covered  by  Wing,  the  Holstein-Friesian  herd  had 
averaged  3.35  pregnancies,  with  an  average  of  2.4  viable  calves  per 
cow.  I  he  data  are  not  complete.  Some  fertile  cows  were  sold.  Wing 
states  that  232  heifer  calves  were  raised,  that  192  were  pregnant 
at  least  once,  and  that,  along  with  34  which  had  been  pregnant,  20 
unbred  heifers  remained  in  the  herd  in  1928.  This  leaves  20  heifers 
missing,  which  presumably  failed,  for  some  unrecorded  reason,  to 
breed.  No  documentary  trace  of  the  Wing  herd  since  1928  is  avail¬ 
able:  it  disappeared  without  leaving  a  trace.  Wing  reports  463 
viable  calves  from  the  232  females  raised,  or  barely  less  than  two 
per  female  raised. 

Henderson-"1  studied  the  reproductive  efficiency  of  an  anonymous 
herd  consisting  of  six  breeds  of  dairy  cattle,  the  multiplicity  of  breeds 
indicating  that  it  was  the  property  of  an  agricultural  college.  A  prior 
herd  had  been  eliminated  because  of  Bacillus  abortus  infection  and 
a  new  Bang-negative  group  assembled  by  purchase.  The  number  of 
individual  cows  studied,  and  the  average  number  of  viable  calves  per 
cow  are  not  stated.  The  average  copulations  per  recognized  preg¬ 
nancy  was  placed  at  2.1.  The  abortion  rate  for  all  breeds  was  13.9 
per  cent,  while  for  the  Holsteins  the  ratio  was  17.8.  Wing’s  bulletin 
included  only  the  Holstein  cows  of  the  Cornell  University  herd  and  the 
average  abortion  rate,  including  ‘‘dead  at  birth"  was  18.6  per  cent, 
or  0.8  per  cent  higher  than  in  the  Henderson  herd.  The  females  de¬ 
scribed  by  Wing  were  all  grown,  and  bred  as  heifers  within  the  herd. 
The  heifers  in  first  pregnancy  supplied  50  per  cent  of  the  total  num¬ 
ber  of  abortions.  In  the  Henderson  herd,  assembled  by  extensive 
purchase,  many  of  the  cows  had  already  calved  one  or  more  times. 
Consequently  Henderson’s  data  show  that  fewer  abortions  occurred 
at  two,  than  at  three  or  four  years.  So  far  as  may  be  inferred  from 
the  Henderson  data,  the  average  number  of  viable  calves  per  cow 
was  certainly  no  better  than  in  those  recorded  by  Wing.  No  herd  with 
an  abortion  rate  of  17.8  per  cent  can  produce  a  high  average  of 
viable  calves. 

A  common  ideal  of  reproduction  advocated  for  dairy  cows  is  that 
heifers  shall  first  calve  at  about  two  years,  and  annually  thereafter. 
Had  such  ideal  been  attained  in  the  Wing  herd,  without  abortions  or 
dead  at  birth,  the  average  duration  of  life  of  the  cows,  for  the  pro¬ 
duction  of  2.4  calves  would  have  been  3.4  years.  Unofficial  informa¬ 
tion  indicates  that  the  Cornell  University  dairy  herd  is  fairly  repre¬ 
sentative  for  large  dairy  herds  of  the  northeastern  l  nited  States 
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subject  to  high-pressure  dairying.  Although  there  are  many  thou¬ 
sands  of  dairy  cattle  maintained  in  the  4<S  state  agricultural  colleges 
and  experiment  stations,  no  authentic  reports  are  available  showing 
the  lifetime  production  of  viable  young  during  the  existence  of  any 
one  of  these  herds.  At  least  one  other  state  agricultural  college  herd, 
in  addition  to  that  reported  by  Wing,  contains  no  descendants  of  the 
original  foundation  animals. 

The  rate  of  reproduction  in  private  herds  devoted  to  the  breeding 
of  fashionable  purebreds  is  usually  discouragingly  low,  so  low  that 
the  majority  of  such  herds  fade  out  and  disappear.  The  breeding 
efficiency  of  such  herds  is  not  authentically  recorded,  for  quite  ob¬ 
vious  reasons. 

It  has  been  my  privilege  to  report  clinical  observations  in  a  large 
Holstein- Friesian  herd  under  unusually  favorable  environment  for 
study.'  In  a  herd  of  55  Holstein-Friesians  bred  in  the  northern 
l  nited  States  and  exported  as  heifers  to  the  tropics,  one  group  of 
17,  from  a  highly  fertile  herd,  averaged  8.4  viable  calves  per  cow 
while  the  other  38  females,  from  8  separate  herds  of  varying  health, 
averaged  5.8  viable  calves.  The  17  heifers,  coming  from  an  unusually 
fertile  herd,  were  logically  expected  to  breed  well,  but  the  other  38 
animals  were  from  herds  not  then  believed  greatly  superior  in  genital 
health  to  the  Wing  herd.  In  their  new  environment  the  cows  were 
constantly  at  pasture,  day  and  night,  which  doubtless  contributed 
much  to  their  excellent  breeding  record. 

I  ntil  late  in  the  nineteenth  century,  veterinarians,  animal  hus¬ 
bandmen  and  governments  were  primarily  concerned  with  the  great 
animal  plagues:  rinderpest,  foot-and-mouth  disease,  contagious 
pleuro-pneumonia  and  tuberculosis  of  cattle,  which  swept  relentlessly 
over  state  and  nation,  causing  appalling  losses  and  imperilling  the 
food  supply  of  the  inhabitants.  Finally  these  have  been,  or  are  be¬ 
ing  brought  under  control.  Meanwhile  grave  threats  to  physiological 
reproduction  were  being  insidiously  evolved. 

During  the  past  few  decades  there  has  arisen  great  anxiety  re¬ 
garding  the  diseases  associated  with  Bacillus  abortus.  In  1928 
Mohler'44  stated  that  in  the  decade  “tuberculosis  losses  have  been 
cut  in  half  while  losses  from  abortion  disease  have  been  doubled.” 
Influential  veterinary  writers  have  so  expressed  themselves  as  to 
justily  the  inference  that  abortion  and  allied  phenomena  menace  the 
reproduction  of  adequate  numbers  of  cattle.  More  government- 
employed  veterinarians  are  engaged,  at  a  greater  cost  per  annum, 
in  researches  upon  contagious  abortion  of  cattle,  than  have  hitherto 
been  devoted  to  any  one  disease  in  the  history  of  veterinary  medicine. 


fi  The  Problem  of  Genital  Disease 

Except  in  areas  devastated  by  war  or  famine,  or  overrun  by  some 
great  animal  plague  destroying  breeding  and  non-breeding  animals 
alike,  there  has  not  been  recorded  a  time  when  the  reproduction  of 
a  sufficient  number  of  domestic  animals  has  been  in  recognizable 
peril,  and  there  is  no  reason  to  believe  that  such  time  will  come.  At 
present,  in  the  northeastern  United  States,  where  Bacillus  abortus  is 
probably  as  prevalent  and  virulent  as  in  any  area  in  the  world,  many 
heifer  calves  are  destroyed  soon  after  birth  for  supposed  economic 
reasons,  and  the  requisite  number  of  adult  dairy  cows  for  replace¬ 
ments  are  imported  from  other  states.  Vast  numbers  of  excellent, 
highly  fertile  beef  heifers  are  slaughtered  annually  in  order  to  keep 
the  numbers  within  economic  bounds.  Were  all  the  fertile  females 
of  any  species  of  domestic  mammals  mated  with  fertile  sires,  far 
more  young  would  be  produced  than  mankind  could  use  or  the  world 
feed. 

Modern  civilization  demands  the  constant  advancement  of  the 
individual  efficiency  of  domestic  animals  and  seeks  this  end  through 
selection  of  breeding  animals,  along  with  improved  feeding  and  care. 
Conflicting  ambitions  or  alleged  economic  reasons  arise  to  oppose 
or  wreck  the  desired  progress.  This  may  be  best  illustrated  by  dairy 
cattle,  in  which  genital  diseases  attain  their  maximum  incidence 
and  virulence.  For  alleged  reasons  of  economy  the  dairyman  grows 
his  calves  artificially  in  a  penurious  manner.  During  the  critical 
period  when  their  reproductive  systems  are  undergoing  their  final 
stages  of  evolution,  they  are  in  a  low  state  of  health;  excessive  num¬ 
bers  are  crowded  together  in  restricted  areas;  they  are  first  bred 
when  very  immature  and  quite  unprepared  to  carry  safely  the  un¬ 
natural  burden;  they  are  forced  to  yield  an  abnormal  quantity  of 
milk;  and  while  still  lactating  heavily  they  are  rebred  and  during  a 
period  of  six  or  eight  months  are  required  to  carry  the  double  sexual 
load  of  lactation  and  pregnancy.  Admittedly  each  of  the  foregoing 
practices  may  be  beneficial  when  prudently  applied. 

The  commercial  dairyman  turns  for  his  sires  and  foundation  cows 
to  the  breeder  of  purebreds,  who  assembles  large  numbers  of  the 
best  individuals  of  the  breed.  These  are  forced  to  the  utmost  in 
feeding  and  breeding,  and  produce  young  of  illustrious  pedigree, 
not  infrequently  perilously  vulnerable  to  disease.  Many  such  fashion¬ 
able  herds  become  wrecked  from  intrinsic  causes  and  the  adventur¬ 
ous  breeder,  bankrupt  in  so  far  as  his  success  as  a  breeder  goes, 
disperses  his  dangerously  diseased  stock  at  public  auction  and  dis¬ 
tributes  widely  the  perilous  weaknesses  and  diseases  which  he  has 
assiduously  cultivated  through  error. 
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There  occurs  with  regrettable  frequency  the  picture  of  the  steady 
advancement  of  dairy  efficiency  in  a  family,  generation  after  genera¬ 
tion.  until  a  climax  is  reached  in  a  famous  cow,  when  regression  sets 
in  and  the  illustrious  line  fades  out.  The  breeder  needs  then  go  back 
to  the  original  level,  pick  up  another  family  and  patiently  attempt 
to  rebuild  high  efficiency.  As  a  rule,  for  reasons  readily  compre¬ 
hended,  the  advancement  of  great  families  is  graphically  described, 
but  their  decline  and  disappearance  omitted.  Wing271  has  rendered 
one  outstanding  example  publicly  available  in  the  record  of  Glista 
Ernestine,  which  he  rated  as  the  fourth  greatest  dairy  cow  of  history, 
as  measured  by  the  lifetime  production  of  milk  and  butter  fat.  She 
was  of  the  sixth  generation  in  her  line,  with  definite  advancement 
in  milk  and  fat  production  in  each  generation,  culminating  in  her 
lifetime  production  of  202,006  lbs.  milk  and  7,342  lbs.  fat.  She  lived 
to  16  years  and  produced  13  calves,  of  which  seven  were  heifers  and 
were  bred.  No  one  of  her  daughters  or  granddaughters  equalled,  or 
nearly  approached  her  record  for  life  in  calves,  milk  or  butter;  the 
line  rapidly  faded  out  and  is  virtually  extinct.  The  example  is  by  no 
means  unique,  but  there  are  few  instances  where  authentic  records 
are  available  for  illustration. 

The  principles  involved  in  the  pathology  of  reproduction  in  dairy 
cattle  are  generally  applicable  in  all  species  and  breeds  of  domestic 
animals.  Attractive  theories  have  been  evolved,  apparently  logical 
official  regulations  for  the  control  of  genital  diseases  have  been  pro¬ 
mulgated,  and  many  wonderful  remedies  have  been  announced,  but 
the  diseases  continue  to  advance  in  their  destructiveness. 

A  clinical  experience  of  64  years,  initiated  by  plunging,  without 
chart  or  compass,  into  a  stormy  sea  of  equine  genital  diseases,  in¬ 
cluding  the  first  recorded  outbreak  of  dourine  in  an  English-speaking 
country,  followed  by  rich  opportunities  for  the  clinical  study  of  the 
pathology  of  reproduction  in  horses  and  cattle  of  diverse  types  and 
located  in  widely  differing  climates,  and  under  varying  methods  of 
breeding,  feeding  and  handling,  has  served  as  a  basis  for  some  im¬ 
portant  conclusions.  No  one  of  these  appears  to  me  of  greater 
significance  than  that,  ere  the  ever-increasing  incidence  and  virulence 
in  the  genital  diseases  of  domestic  animals  are  to  be  controlled  or 
mitigated,  there  is  need  for  broader  and  deeper  study  of  these, 
not  as  they  flash  before  the  observer  for  the  moment,  but  continuous 
for  generations.  Without  ignoring  the  immediate  welfare  of  the  in¬ 
dividual  animal  and  the  financial  interests  of  its  owner,  the  destinv 
of  the  family  or  breed  should  be  placed  in  the  foreground.  A  fleeting 
vision  of  cure  may  follow  the  dislodgment  of  a  corpus  luteum,  mas- 
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sage  of  the  uterus,  disinfection,  the  administration  of  minerals,  vita¬ 
mins,  hormones,  vaccines  or  other  spectacular  panacea;  or  genitally 
diseased  animals  may  be  isolated  or  slaughtered.  The  urgent  demand, 
however,  is  that  adequate  measures  be  applied  which  may  advance 
the  vigor,  longevity,  efficiency,  and  reproductive  power  of  the  most 
desirable  families. 


SECTION  I 


THE  BASIC  CAUSES  OF  INTERFERENCES  WITH 
REPRODUCTION.  THE  TERATOLOGY  AND 
PATHOLOGY  OF  THE  REPRODUCTIVE  CELLS. 
HEREDITARY  AND  CONGENITAL  DEFECTS 


Chapter  I 


HYBRIDIZATION 


HE  foundation  for  physiological  mammalian  reproduction  is 


the  union  of  a  mature,  healthy  spermatozoon  with  a  perfect 
ovum,  both  cells  emanating  from  the  same  species.  In  nature,  the 
union  of  the  male  with  the  female  cell  is  dependent  upon  coitus.  The 
contact  with  the  cells  may  be  brought  about  by  artificial  insemi¬ 


nation. 


If  a  domestic  mare  ( Equus  caballus )  be  mated  with  a  male  ass 
( Equus  asinus )  conception,  gestation  and  parturition  commonly  fol¬ 
low  the  same  as  when  the  two  individuals  are  of  the  same  species.  The 
coitus  between  the  mare  and  ass  is  unnatural,  the  mare  being  forcibly 
restrained.  The  resultant  mule  is  noted  for  its  strength,  endurance 
and  longevity.  All  males,  and  most  females  are  unfertile. 

When  a  domestic  cow  ( Bos  taurus)  is  mated  with  a  bison  bull 
(Bison  Americanus),  conception  occurs,  followed  by  amnio-allantoic 
dropsy,  which  seriously  imperils  the  lives  of  both  the  fetus  and 
mother.  At  parturition  dystocia  is  the  rule  and  almost  all  male  fetuses 
perish.  The  few  male  hybrids  which  survive  are  sterile.  The  female 
hybrids  are  moderately  fertile  when  mated  with  a  male  of  either 
parent  species.  Bovd,1'  who  bred  some  30  hybrids,  attributed  the 
dystocia  to  the  large  chest  and  prominent  withers  of  the  hybrid 
fetus.  Dystocia  is  essentially  constant,  however,  when  amnio-al¬ 
lantoic  dropsy  is  present,  whether  the  fetus  is  large  or  small.  There 
are  several  groups  of  teratological  and  pathological  fetuses  associated 
with  such  dropsy. 


Extreme  Outcrosses 

Bulldog  Calves 


When  breeds  or  families  of  domestic  animals  are  crossed,  the 
progeny  are  often  superior  in  size,  quality,  and  fertility  to  either 
of  the  parent  stocks,  but  this  is  not  constant.  The  genealogy  of  do¬ 
mestic  cattle  is  lost  in  antiquity.  There  exist  two  fairly  distinct  types 
the  longhorns,  with  long  legs  and  slender  bodies,  and  the  short¬ 
horns,  which  have  short  legs  and  compact  bodies.  Die  two  types  cross 
readily  but  not  always  satisfactorily. 

Dexter  cattle  have  been  largely  derived  from  the  Kerry  breed.  It 
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Fig.  1.  Bulldog  Calf. 

A,  A  non-viable  bulldog  fetus  incised  longitudinally  along  the  mid-dorsal  line.  1, 
1,  The  cranial  cavity;  2,  2,  the  greatly  thickened,  ivory-like  cranial  vault;  3,  the 
parieto-frontal  fontanelle;  4,  the  cranial  base,  very  short  and  devoid  of  inter-vertebral 
cartilages  or  divisions;  5,  S,  the  nose;  6,  tongue;  7,  cervical  area  of  spinal  cord;  8, 
superior  spinous  processes  of  the  thoracic  vertebrae,  forming  a  single  fluted  plate  of 
ivory-like  bone;  9,  superior  spinous  processes  of  the  lumbar  vertebrae;  10,  sacral 
spinal  cord;  11,  tail;  12,  anus;  13,  large  colon;  14,  urinary  bladder  and  distended 
vagina.  B,  A  pair  of  toes  from  A.  C,  A  viable  bulldog  calf.  1,  Cranial  cavity;  2,  2, 
grossly  thickened,  cancellated  cranial  walls;  3,  parieto-frontal  fontanelle;  4,  cranial 
base  with  indistinct  inter  vertebral  cartilages.  D,  Sagittal  section  of  a  normal  calf 
cranium  for  comparison.  Note  the  thinness  of  the  cranial  walls,  2,  and  the  prominent 
inter-vertebral  cartilages,  4.  (Cornell  Veterinarian) 


is  believed  by  some  that  there  was  an  outcross  with  the  Devon  cattle. 
However  brought  about,  the  Dexter  is  an  excessively  compact  ani¬ 
mal.  It  was  sought  to  fix  the  Dexter  type  by  mating  Dexter  with 
Dexter,  but  according  to  Crewe'"  this  leads  to  the  production  of  so 
large  a  ratio  of  bulldog  calves  that  the  practice  is  rendered  eco¬ 
nomically  impossible.  It  is  found,  however,  that  typical  Dexters  may 
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be  successfully  produced  by  mating  Dexter  with  Kerry.  As  in  the 
American  bison-domestic  cow  cross,  so  in  the  Dexter- Dexter  mating 
associated  with  bulldog  calves,  there  is  amnio-allantoic  dropsy  which 
seriously  imperils  the  lives  of  both  fetus  and  dam.  Carmichael- 
studied  13  bulldog  calves  in  Nganda  cattle,  said  to  have  been  de¬ 
veloped  by  crossing  Eastern  Province  with  Angola  cattle.  The  former 
are  zebus  with  short  horns  and  legs,  and  a  hump;  the  latter  have 
horns  with  a  spread  as  great  as  6  feet.  All  three  breeds  are  maintained 
upon  the  one  estate,  with  all  bulldog  calves  in  the  Ngandas.  Eleven 
of  the  thirteen  were  firstlings.  Amnio-allantoic  dropsy  is  not  recorded. 

Tux-Zillertaler  Cattle 

Adametz  and  Schulze’  state  that  the  Tux-Zillertaler  cattle  of  the 
Austrian  Tyrol  were  developed  by  crossing  the  compact  Simmental 
with  the  slender  Pinzgau  breed.  The  animals  of  the  new  breed  were 
semi-monstrously  compact  and  amnio-allantoic  dropsy,  with  dystocia, 
was  rampant.  In  one  small  commune,  twelve  lay  obstetrists  were  re¬ 
quired  for  aiding  the  cows  at  calving.  Dropsy  of  the  amnion  and 
allantois  were  constant,  so  that  the  owners  reported  that  when  the 
waters  broke  the  stable  was  flooded.  The  commune  changed  to  Fleck- 
vieh,  and  the  lay  obstetrists  were  no  longer  needed. 

Solitary  bulldog  calves  occur  in  all  countries  and  breeds.  When 
they  appear  in  notable  groups  they  seem  to  have  the  common  histori¬ 
cal  background  of  an  extreme  outcross,  probably  followed  by  in- 
breeding  in  order  to  fix  the  new  type.  Almost  all  bulldog  fetuses  are 
dead  when  expelled  or  extracted,  or  are  non-viable.  An  individual  like 
A  in  big.  1  is  absolutely  non-viable  after  interruption  of  the  umbilical 
circulation,  because,  in  the  absence  of  ribs  and  sternum,  respiration 
is  impossible. 

The  conclusion  becomes  justifiable,  if  not  inevitable,  that  bulldog 
calves  arise  from  the  union  of  two  genetically  inharmonious  sex  cells, 
either  of  which,  uniting  with  a  genetically  compatible  cell,  would 
probably  produce  physiological  young,  not  associated  with  amnio- 
allantoic  dropsy  or  dystocia. 


Chapter  II 


INBREEDING 


NE  ol  the  chief  tenets  in  the  advancement  of  the  quality  of  pure- 
bied  animals  is  the  mating  of  individuals  having  some  degree 
of  consanguinity.  During  the  initial  stages  in  the  founding  of  a  new 
breed  or  family,  inbreeding  constitutes  the  shortest  path  to  the 
stabilization  of  type.  Purebreds  inevitably  trace  back  to  a  common 
ancestry.  I  he  older  the  breed,  the  greater  the  consanguinity  of  its 
individual  members.  Once  the  character  of  a  breed  or  family  has 
become  fixed,  many  influential  breeders  advocate  inbreeding,  or  the 
lesser  consanguinity  of  line-breeding.  Wing271  practised  a  limited  de¬ 
gree  of  inbreeding,  largely  as  a  matter  of  convenience.  The  preg¬ 
nancies  following  inbreeding,  so  far  as  readily  followed,  show  60.9 
per  cent  of  viable  calves,  compared  with  73.1  per  cent  in  those  not 
inbred.  The  interpretation  is  rendered  uncertain,  because  the  inbreed¬ 
ing  was  largely  among  primipara,  in  which,  among  dairy  cattle,  the 
ante-natal  and  eaily  post-natal  mortality  is  far  higher  than  among 
pluripara.  The  progeny  of  the  inbreds  apparently  show  a  male-female 
ratio  of  100:60.  Ol  14  inbred  heifers,  7  show  one  pregnancy  each  and 
the  other  7  an  average  of  3.9.  The  ratio  of  twin  gestation  in  the  herd 
was  1:45  and  for  the  inbreds  1:17.  A  more  impressive  example  is 
provided  by  the  once  famous  Duchess  family  of  shorthorns  as  related 
by  Sanders.1,  I  hat  family,  under  unparalleled  inbreeding,  forged 
rapidly  to  the  front  and  monopolized  for  a  time  the  prizes  at  the 
leading  cattle  shows  in  Great  Britain  and  the  United  States,  only  to 
fade  out  completely  a  few  years  later,  leaving  the  perpetuation  of 
the  breed  to  other  less  famous  families,  in  which  inbreeding  had  not 
been  extensively  practised. 

I  he  discussion  of  the  valuable  results  due  to  prudent  inbreeding 
is  left  to  geneticists  and  animal  husbandmen,  considering  here  only 
those  sinister  consequences  which  frequently  appear. 

Quite  recently,  attention  has  been  given  to  teratological  studies  of 
an  important  group  of  monsters  or  defectives  under  the  designation 
of  inherited  lethal  characters,  occurring  chiefly  in  connection  with 
incestuous  mating.  In  this  group  the  teratological  defect  renders  the 
individual  non-viable  outside  the  uterus.  The  parent  animals  are  not 
recognizably  imperfect;  they  apparently  produce  physiological 
spermatozoa  and  ova,  which  when  united  with  cells  from  unrelated 
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animals  tend  to  produce  perfect  young,  but  when  incestuously  mated, 
e.g.,  sire-daughter,  the  product  of  the  union  is  a  non-viable  monster. 
The  phenomenon  may  be  regarded  as  the  antithesis  of  the  American 
bison-domestic  cow  hybridization.  The  examples  are  numerous. 

Muscle  Contracture  Monsters 

Important  group  losses,  associated  with  inbreeding,  are  recorded 
in  dairy  cattle  and  in  sheep,  due  to  a  type  of  monstrosity  commonly 
designated  muscle  contracture  monsters.  Solitary  cases,  not  always 
recognized  as  having  been  linked  with  inbreeding,  have  long  been 
known  to  veterinary  obstetrists  as  a  cause  of  severe  dystocia  in  cows. 
The  monstrosity  has  also  been  designated  as  contraction  of  the 
tendons,  anchylosis  and  mummification.  Careful  study  fails  to  reveal 
the  presence  of  any  one  of  the  abnormalities  named.  The  available 
evidence  indicates  that,  excepting  those  muscles  supplied  by  the 
cranial  nerves,  none  have  at  any  time  been  endowed  with  contractile 
power.  All  muscles  supplied  by  motor  nerves  from  the  spinal  cord 


Fjg.  2.  Cerebro-spinal  Axis  of  Bovine  Muscle  Contracture  Monster,  with  Extreme 

Flexure  of  the  Thoracic  Spine. 

Monster  devoid  of  intervertebral  articulations.  1,1,  Palatine  borders  of  the  maxillae; 
2,  turbinated  bones;  .3,  basi  ethmoid;  4,  basi  sphenoid;  5,  ribs  I-XIII;  6,  superficial 
section  from  the  ventral  surface  of  lumbar  vertebrae  II  and  III,  which  is  enlarged  to 
constitute  inset  A  ;  / ,  traction  fracture  of  the  spinal  column  during  delivery;  8,  sacrum- 
9  os  innominatum.  A,  Inset  from  lumbar  vertebrae  II  III,  enlarged.  1,  Diaphysis  of 
II;  2,  epiphysis  of  II;  .3,  line  of  demarcation  between  diaphysis  and  epiphysis,  showing 
traces  of  cartilage;  4,  cartilaginous  line  between  vertebrae.  (Cornell  Veterinarian ) 
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are  identical  in  appearance  with  the  muscles  of  the  pelvis  and  pelvic 
limbs  of  that  type  of  monster  in  dairy  cattle,  known  as  Perososomus 
elumbis.  In  this  monster  the  spinal  cord  terminates  in  the  posterior 
dorsal,  or  anterior  lumbar  region,  wholly  depriving  all  muscles  pos¬ 
terior  thereto  of  motor  nerves.  The  designation  of  anchylosis  is 
equally  inept,  there  being  no  visible  evidence  that  any  developed 
articulation  has  been  destroyed.  The  patella,  one  of  the  last  skeletal 
bones  formed,  remains  an  integral  part  of  the  femur.  The  spinal  col¬ 
umn  remains  as  a  single  bone  throughout  most  of,  or  its  entire  length, 
as  indicated  in  A,  Fig.  2.  In  all  cases  of  this  monster  coming  under  my 
observation,  there  has  been  an  absence  of  the  palate,  as  shown  in 
big.  3,  which  justifies  the  conclusion  that  the  arrest  in  the  muscle 
development  occurred  in  an  era  of  embryonic  life  prior  to  the  forma¬ 
tion  of  the  palatine  bone. 

The  duration  of  gestation  is  about  normal  and  the  skeleton  attains 
approximately  its  usual  length,  but  the  gross  arrest  of  the  muscular 
tissue  renders  the  monster  subnormal  in  weight  and  volume.  The 


Fig.  3.  Heads  of  Muscle  Contract  lire  Monsters  Illustrating  the  Absence  of  Palate  in 
the  Monsters,  A,  C,  as  compared  with  the  normal,  B,  Note  that  the  dentition  is  hack- 
ward  in  the  monsters.  (Cornell  Veterinarian) 


17 


Atresia  of  the  Colon 

deformities  of  the  spinal  column  and  of  the  extremities  cause  severe 
dystocia,  which  necessitates  fracture  or  other  division  of  bones  in 
delivery.  Copious  fresh  hemorrhages  at  the  point  of  fracture  of 
bones,  in  all  cases  1  have  studied,  testify  that  the  fetus  was  alive  when 
extraction  was  begun.  The  absolute  rigidity  of  the  chest  walls,  in 
almost  all  cases,  renders  respiration  impossible  when  the  umbilical 
circulation  is  interrupted.  All  cases  of  this  monster  observed  by  me 
or  found  recorded  in  cattle  have  occurred  in  the  purebred  dairy 
breeds  and  have  been  definitely  linked  with  incestuous  breeding, 
largely  sire-daughter  mating.  They  have  largely  occurred  in  primi- 
para,  perhaps  because  in  many  cases  the  breeder  uses  his  sire  upon 
the  daughters  as  a  matter  of  convenience,  pending  the  securing  of  a 
new  sire.  Furthermore,  immature  primipara  are  more  prone  than 
pluripara  to  produce  teratological  and  pathological  young. 

Loje'-  records  10  cases  by  one  red  Danish  dairy  bull,  three  of 
which  followed  sire-daughter  mating.  Amnio-allantoic  dropsy  was 
constant.  HutF7  records  five  cases,  three  of  sire-daughter  mating 
and  all  inbred.  Amnio-allantoic  dropsy  was  apparently  present.  Two 
cows  perished  from  the  dystocia.  The  case  illustrated  in  Fig.  2  fol¬ 
lowed  sire-daughter  mating. 

Roberts  observed  over  60  cases  in  a  dock  of  purebred  sheep  in 
which  extensive  inbreeding  was  practiced.  Amnio-allantoic  dropsy 
prevailed,  with  dystocia  and  a  high  mortality  of  ewes. 

Atresia  of  the  Colon.  Hydrocephalus. 

Cerebral  Glioma 

Atresia  of  the  colon  has  been  recorded  only  in  the  horse  and  has 
been  best  described  by  Yamane.2"’  Less  extensive  observations  have 
been  made  by  Nusshag.153  Yamane’s  studies  were  based  upon  a  high- 
class  Percheron  stallion  purchased  in  Ohio  and  exported  to  the  island 
of  Hokkaido,  Japan.  His  progeny  were  excellent,  and  inbreeding 
was  practiced  among  them.  All  went  well  until  the  third  generation, 
when  astresia  coli  appeared  among  the  inbreds,  and  in  the  next  gen¬ 
eration  glioma  and  hydrocephalus  were  noted  among  the  animals  af¬ 
fected  with  atresia,  \amane  studied  25  cases,  all  of  which  traced 
back  on  both  sides  to  the  imported  stallion.  Aside  from  the  defects 
cited,  the  foals  were  well  developed,  and  gestation  and  parturition 
norma  .  As  a  rule  the  foals  failed  to  stand  up  after  birth  and  soon 
showed  symptoms  of  obstruction  colic.  The  defect  was  uniformly  in 

the  ascending  colon,  with  a  complete  hiatus  in  both  gut  and  mesen¬ 
tery. 
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Excessive  Ratio  of  Males 

Cleft  Palate 

McPhee,  Russell  and  Zeller112  found  that  the  inbreeding  of  swine 
led  to  a  prompt  decline  in  the  average  litter  size,  and  in  the  average 
birth  weight  of  pigs,  associated  with  a  gross  increase  of  the  ratio  of 
males  and  numerous  cases  of  cleft  palate  and  cryptorchidy.  In 
marked  contrast,  Winters,  Kiser,  Jordan,  and  Peters272  found  that 
by  cross-  instead  of  inbreeding,  they  increased  the  litter  size,  the 
average  weight  of  pigs,  and  their  growth  per  unit  of  food. 

Woodward  and  Graves274  have  reported  that  in  researches  in  in- 
breeding  of  cattle,  57  pregnancies  in  their  foundation  cows  yielded 

10.5  per  cent  abortions  and  89.5  per  cent  viable  calves.  Twenty-two 
of  the  heifer  calves  mated  with  their  sires,  with  a  total  of  48  preg¬ 
nancies,  yielded  39.6  per  cent  abortions,  2.0  per  cent  dead  at  term, 

12.5  per  cent  non-viable  monsters  and  45.8  per  cent  viable  calves. 
The  inbred  calves  were  subnormal  in  birth  weight  and  showed  a 
high  mortality  in  calfhood. 

Persistence  of  the  Right  Instead  of  the  Left  Primitive  Aorta 

Milks  and  Williams138a  studied  five  dogs  in  which  the  right,  instead 
of  the  left  primitive  aorta  persisted,  to  constitute  the  permanent 
aorta.  This  made  it  necessary  that  the  Ductus  arteriosus  pass  over 
the  trachea  and  esophagus  in  order  to  reach  the  aorta.  When  the 
pups  began  to  consume  solid  food,  deglutition  was  barred  and  the 
monsters  succumbed  to  starvation.  Three  of  the  five  cases  came  from 
one  small  kennel  of  Boston  bulldogs  and  at  least  two  of  them  were  by 
one  sire.  The  same  kennel  has  supplied  three  cases  of  hypospadias. 


Color  and  Fertility 

Clinicians  well  know  that  grey  horses — those  born  black  which 
later  turn  white — frequently  develop  benign  melanotic  tumors 
which  may  mechanically  imperil  health  and  fertility.  Later  the 
melanoma  may  become  the  seat  of  a  malignant  neoplasm  and  ter¬ 
minate  the  reproductive  and  physical  life.  1  hus,  step  by  step,  the 
hereditary  color  of  the  hair,  its  loss  of  black  pigment  with  age,  with 
the  advent  of  melanotic  tumors  of  benign  character,  may  lead  even¬ 
tually  to  sterility  and  death. 

In  some  portions  of  the  Rocky  Mountains,  the  Cascade  Range, 
and  the  Hawaiian  Islands,  important  losses  of  cattle  occur  from 
palpebral  carcinoma.  In  these  areas  there  occur  prolonged  periods 
of  drought,  with  high  winds  which  carry  much  dust,  especially  sharp 
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dust  from  lava  soils,  irritating  the  eyes  and  causing  profuse  and  pro¬ 
longed  lachrymation.  I  he  cancers  appear  mostly  in  those  individuals 
having  white  eyelids.  The  albinotic  eyelids,  distinctly  hereditary,  are 
ot  no  signiticance  in  most  areas,  but  in  certain  localities  lead  to  dis¬ 
ease  which  may  prematurely  terminate  the  breeding,  and  the  physical 
life  of  the  individual. 

^  An  attempt  was  made  to  found  an  albino  stud  at  Fredriksborg, 
Prussia.  The  breeding  records  have  been  carefully  studied  by 
\\  nedt-'"  who  reports  that  when  pure  albino  mares  were  bred  to 
partial  albino  stallions,  the  reproduction  was  satisfactory:  when  the 
Pure  albinos  were  mated,  the  fertility  promptly  dropped.  Near  the 
close  of  the  eighteenth  century  the  stud  was  in  peril  of  extinction 
owing  to  sterility.  Thirteen  albino  mares  mated  with  albino  stallions 
produced  one  foal  per  annum;  mated  with  imperfect  albino  stallions 
they  dropped  10  foals.  Tortoiseshell  male  cats  are  usually  infertile. 


Cerebral  Hernia 


In  1909  I  described  briefly 
herniae  in  pigs-'' 1  in  the  swine 
herd  of  the  Agricultural  College 
at  Cornell  University.  The  brain 
was  herniated  through  the  fon- 
tanelle,  as  indicated  in  Fig.  4, 
in  some  cases  covered  with  hairy 
skin,  in  others  hairless.  Convul¬ 
sions  were  common  and  the  mor¬ 
tality  high.  Inbreeding  was  not 
apparent.  The  defect  grew  in 
frequency,  until  it  was  found 
necessary  to  discard  the  family. 
Nordby,r>1  studied  the  defect  in 
five  purebred  herds,  comprising 
200.  It  was  generally  lethal  and 
was  associated  with  epilepsy. 
It  was  distinctly  hereditary. 
Hughes  and  Hart94  studied  four 
cases  in  the  University  of  Cali¬ 
fornia  herd,  three  of  which  fol¬ 
lowed  sire-daughter  mating  and 
the  other  the  mating  of  two 
closely  related  progeny  of  the 
herd  boar. 


a  destructive  incidence  of  cerebral 


Fit;.  4.  Cerebral  Hernia  of  Pig,  Left 
Lateral  View. 

4,  Segment  of  skin,  covering  the  herni¬ 
ated  portion  of  the  cerebrum,  B;  C,  C,  cere¬ 
brum;  B,  cerebellum;  E,  medulla  oblongata. 
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Umbilical  Hernia 

During  early  embryonic  life  portions  of  the  abdominal  viscera, 
especially  the  liver,  normally  lie  outside  the  abdominal  cavity  within 
the  umbilical  cord.  As  gestation  advances  they  move  into  the  ab¬ 
dominal  cavity  and  the  umbilical  ring  closes  intimately  about  the 
navel  vessels.  Teratologically  the  ring  may  fail  to  close.  Not  infre¬ 
quently  portions  of  the  small  intestines  or  of  the  omentum  protrude 
through  the  umbilical  ring,  covered  only  by  the  skin,  to  constitute 
ordinary  umbilical  or  navel  hernia.  The  size  of  the  ring  may  vary 
widely.  In  the  foal  and  calf  it  is  ordinarily  1  to  3  or  4  inches  in  di¬ 
ameter.  Exceptionally  the  hernial  ring  may  have  an  antero-posterior 
diameter  of  12  inches  or  more  and  the  hernial  sac  may  contain  intes¬ 
tines,  liver  or  stomach. 

The  defect  is  unsightly  and  the  herniated  organs  may  become 
strangulated  and  undergo  necrosis.  When  the  hernia  is  very  large, 
especially  in  the  bull,  copulation  is  barred,  the  protruded  penis  being 
deflected  from  its  normal  course.  In  rare  cases  the  herniated  organs 
are  not  covered  by  skin  (Schistocormus)  and  the  organs — intestines, 
liver,  etc. — are  naked.  Such  defects,  according  to  my  observations, 
are  largely  accompanied  by  malformation  of  the  urino-genital  system. 


Teratological  Defects  of  the  Reproductive  System 

So  far  as  may  be  determined,  more  domestic  animals  are  born 
with  important  defects  of  the  genital,  than  of  any  other  system  of 
organs.  They  are  conspicuously  hereditary.  Some  lower  feitility, 
others  bar  reproduction.  The  anlagen  for  the  genital  organs  are 
among  the  last,  if  not  the  last  to  be  laid  down  in  the  fertilized  ovum. 
I  have  elsewhere  discussed  the  fact252  that  the  reproductive  systems 
of  most  monsters  are  conspicuously  abnormal.  In  these  the  basic 
monstrosity  excludes  the  possibility  of  reproduction  in  most  in¬ 
stances.  Of  far  greater  economic  importance  is  the  vast  array  of 
primary  genital  aberrations  in  otherwise  normal  animals. 

The  reproductive  organs  provide  unequalled  opportunity  for  an 
infinite  list  of  abnormalities.  The  system  is  divisible  into  three  zones. 
1,  the  gonads  (testicles  and  ovaries)  which  produce  the  spermatozoa 
and  ova;  2,  the  tubal  zone  comprising  the  derivatives  from  the 
Wolffian  ducts  (epididymes,  vasa  defl'erentia,  vesiculae  seminales) 
and  from  the  Muellerian  ducts  (Fallopian  tubes,  uterus,  cervix);  3, 
the  copulatory  area  (penis  and  clitoris,  scrotum  and  vulva).  Physio¬ 
logically,  only  the  organs  of  one  sex  (except  for  unimportant  vestiges 
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of  those  of  the  opposite  sex)  may  be  present  in  a  given  area  and  the 
sexual  character  of  the  organs  is  alike  in  all  three  zones. 

Teratologically  the  gonads  may  be  absent,  or  neuter,  as  is  regu¬ 
larly  observed  in  freemartins;  one  may  be  male  and  the  other  female, 
or  a  gonad  may  contain  both  t nbul i  seminiferi  and  Graffian  follicles. 
In  the  latter  instance  neither  normal  spermatozoa  nor  ova  form,  so 
far  as  known.  In  the  presence  of  both  testicles  and  ovaries,  a  few 
instances  are  recorded  in  which  the  ovaries  have  functioned,  followed 
by  conception  and  birth. 

In  the  second  zone  there  may  be  absence  of  the  derivatives  of  both 
Y\  oltfian  and  Muellerian  ducts,  or  both  vas  deferens  and  uterus  may 
be  present  in  variable  degree  of  arrest,  but  only  one  opening  to  the 
exterior.  1  he  organs  of  the  copulatory  zone  are  inevitably  unisexual. 
I  he  genital  tubercle  can  form  only  a  penis  or  clitoris,  or  a  com¬ 
promise  between  the  two  incapable  of  performing  the  function  of 
either;  the  genital  folds  form  either  scrotum  or  vulva  (labial  ma- 
jora),  or  a  compromise  between  the  two.  In  swine  and  the  dog,  if 
the  inguinal  canal  remains  open,  the  ovary  may  migrate  to  the  supra  - 
mammary  region  or  even  to  the  vulva. 

I  he  gonad  zone  may  be  male,  the  tubal  area  female,  and  the 
copulatory  organs  a  compromise  between  the  two  sexes.  Thus  in  the 
highly  illustrative  example  of  the  equine  hermaphrodite  there  are  two 
definite,  though  imperfect,  testicles  located  in  the  normal  ovarian 
aiea,  or  imperfectly  descended  into  the  inguinal  canal;  in  the  tubal 
region  a  normal  uterus,  cervix  and  vagina;  and  in  the  copulatory 
zone  a  vulva  of  ordinary  size  and  form,  while  from  between  the  two 
labiae  there  projects  a  compromise  erectile  organ  which  can  not 
properly  be  designated  as  either  clitoris  or  penis.  The  behavior  of 
the  monster  is  erratic,  like  that  of  the  cryptorchid  stallion.  No 
scrotum  forms. 

Hie  dual  character  of  the  reproductive  system  invites  a  riot  of 
teratological  defects,  associated  with  highly  interesting  problems  in 
genetics,  animal  husbandry,  embryology  and  clinical  veterinary 
medicine.  J 


Inguinal  or  Scrotal  Hernia  in  the  Male 

The  inguinal  ligament,  or  gubernaculum  testis,  of  the  male  embryo 
extends  from  the  testicle  through  the  inguinal  canal  to  the  fundus  of 
the  scrotum.  Early  during  gestation,  in  most  species  of  domestic  ani¬ 
mals,  the  testicles  descend  into  the  scrotum  preceded  by  the  pro¬ 
cessus  vaginalis  of  the  peritoneum.  The  walls  of  the  inguinal  canal  so 
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closely  invest  the  spermatic  cord  that  intestines  and  other  viscera 
are  prevented  from  passing  through  the  internal  inguinal  ring.  Nor¬ 
mally.  unlike  in  man,  the  parietal  peritoneum  does  not  fuse  with  the 
contiguous  visceral  layer  of  the  cord,  but  remains  open  throughout 
life,  the  scrotal  sac  being  continuous  with  the  peritoneal  cavity.  If 
the  internal  inguinal  ring  be  abnormally  open,  viscera  protrude  and, 
frequently  becoming  strangulated,  imperil  the  life  of  the  defective 
animal.  Inguinal  hernia  is  especially  perilous  to  breeding  males  at 
the  time  of  coitus:  the  posture  of  the  body  and  the  exalted  intra¬ 
abdominal  pressure  tend  to  force  an  intestinal  loop  through  the  open 
inguinal  ring,  followed  promptly  by  strangulation. 

Inguinal  Hernia  in  the  Female 

The  round  ligament  of  the  ovary  normally  atrophies  and  disap¬ 
pears  as  a  distinct  structure  at  the  internal  inguinal  ring  and  a 
patent  inguinal  canal  does  not  develop.  Teratologically  the  round 
ligament  may  extend  through  the  inguinal  canal  to  the  supramam- 
mary  region  (ruminants)  or  to  the  vulvar  zone  (sow  and  bitch) 
accompanied  by  the  processus  vaginalis  from  the  peritoneum  as  in 
the  male.  Into  this  open  canal  the  ovary  and  oviduct  necessarily  fol¬ 
low,  accompanied  by  the  ovarian  end  of  the  uterus.  Possibly  in  some 
cases  intestine  or  omentum  also  become  herniated.  The  ovary  and 
oviduct  become  halted  in  the  supramammary  region  in  ruminants 
but  may  pass  to  the  vulvar  zone  in  the  sow,  where  they  may  be  mis¬ 
taken  for  a  testicle. 

If  the  malformation  escapes  identification  or  its  significance  is 
ignored,  and  the  female  becomes  pregnant,  a  fetus  may  be  located  in 
the  inguinal  canal.  When  parturition  approaches,  the  inguinal  fetus 
is  incarcerated  and  the  life  of  the  female  imperilled.  I  he  dystocia 
may  be  overcome  by  timely  hysterotomy-  If  the  female  survives, 
she  and  any  living  young  should  be  discarded  as  breeders. 

Umbilical  and  inguinal  herniae  are  among  the  commonest  and 
economically  most  important  hereditary  defects  of  domestic  animals. 
Their  incidence  is  greatly  advanced  by  inbreeding.  They  occur  most 
frequently  in  horses  and  swine,  but  are  not  at  all  rare  in  other  species. 
In  a  high-class  Percheron  stud,  in  which  the  defect  had  previously 
been  unknown,  I  observed  the  occurrence  of  about  90  per  cent  of 
umbilical  herniae  following  the  introduction  of  a  new  sire  without 
visible  signs  of  the  defect. 

After  a  careful  study,  Warwick-19  found  the  incidence  of  herniae 
in  swine  enormously  increased  by  inbreeding.  He  emphatically  con¬ 
demns  the  use  for  breeding  of  any  animal  of  either  sex  which  is  or 
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has  been  affected  with  hernia,  or  is  closely  related  to  such  individual. 

I  he  peril  to  the  health  or  life  or  the  individual  from  hernia  may 
be  removed  by  surgical  operation,  but  the  danger  of  hereditary 
transmission  cannot  be  overcome  except  by  the  discard  of  the  de¬ 
fective  animal  as  a  breeder. 

Penial  Defects 

In  rare  cases  aberrations  in  the  development  of  the  penis  incapaci¬ 
tates  the  animal  for  copulation.  I  attended  one  young  bull  in  which 
the  penis  was  somewhat  chisel-shaped  and  directed  upward  when  pro¬ 
truded.  instead  of  being  acutely  conical  and  directed  slightly  down¬ 
ward.  A  loose,  baggy  fold  of  skin  about  the  umbilicus,  caught  by  the 
penis,  tormed  a  pocket  in  which  the  glans  lodged,  preventing  copula¬ 
tion. 

Richter  observed  defective  development  in  the  penis  of  male  goats, 
especially  an  arrest  in  the  development  of  the  sigmoid  flexure,  ren¬ 
dering  the  male  incapable  of  protruding  the  penis. 

As  a  rule  the  impotence  of  the  male  to  copulate  cannot  be  over¬ 
come  by  known  surgery.  If  it  were  possible  thus  to  remedy  the  defect, 
it  would  be  highly  undesirable  owing  to  the  danger  of  the  transmis¬ 
sion  of  the  defect  to  progeny. 

Cryptorchidy 

The  testicles  of  domestic  herbivora  migrate  from  the  abdomen  into 
the  inguinal  canal  or  scrotum  before  birth;  the  testicles  of  carnivora 
after  birth.  I  eratologically  they  may  remain  permanently  in  the 
inguinal  canal  or  abdomen  to  constitute  cryptorchidy,  one  of  the 
most  frequent  and  economically  important  arrests  in  development  in 
domestic  animals.  Like  scrotal  hernia,  it  is  most  common  in  horses 
and  swine.  It  is  interesting  to  note  that  cryptorchidy  is  extremely 
rare  in  the  mule.  I  have  not  observed  a  case  and  several  colleagues 
have  had  the  same  experience.  Professor  Frick  states  that  he  has  not 
observed  a  case  during  twenty  years  in  the  clinic  of  the  veterinary 
school  at  Kansas  State  College,  in  which  many  mules  are  entered. 
Other  veterinarians  have  recollections  of  single  cases.  Yet  the  testi¬ 
cles  of  this  hybrid  are  uniformly  arrested  in  development  to  such 
degree  that  the  mule  is  sterile. 

Cryptorchidy  renders  castration  more  difficult,  dangerous  and  ex¬ 
pensive.  The  uncastrated  cryptorchid  horse  largely  becomes  men¬ 
tally  deranged,  is  difficult  to  handle,  and  may  become  an  outlaw  The 

flesh  of  the  cryptorchid  boar  is  so  repulsively  flavored  that  it  is  not 
edible. 
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I  have  observed  75  per  cent  of  cryptorchidy  in  the  progeny  of  a 
monorchid  ram.  Clinical  observation  dictates  the  conclusion  that  it  is 
definitely  and  dangerously  hereditary  and  should,  as  a  rule,  be  at¬ 
tributed  to  genetic  defects  in  the  spermatozoa  or  ova — not  to  some 
pathogenic  force  acting  upon  the  embryo  during  pregnancy.  There 
may  be  exceptions.  Most  male  monsters  are  cryptorchid.  Individual 
cases  occur  in  which  a  monorchid  sire  is  said  to  have  produced  no 
cryptorchid  young.  Even  so,  the  absence  of  the  cryptorchidy  may 
well  be  attributed  to  the  vigor  of  the  dam.  When  both  testicles  are 
abdominal,  no  spermatozoa  are  formed  and  the  male  is  infertile. 
There  occur,  chiefly  in  horses,  dermoid  cysts  of  the  testicles,  contain¬ 
ing  hair  and  dental  tissue;  the  tumors  are  regularly  abdominal. 

In  man,  cryptorchid  testicles  exhibit  a  marked  tendency  toward 
the  development  of  malignant  growths  in  the  undescended  glands. 
This  is  almost  unknown  in  domestic  animals.  I  have  met  with  one 
case  of  cryptorchidy  in  a  pig  in  which  malignant  new  growth  was 
suggested  by  clinical  appearances. 

Imperfect  Descent  of  Testicles  Associated  with  Gigantic  Teats 

and  with  Defective  Uterine  Caruncles  in  Female  Progeny 

I  have  recorded2"9  an  example  of  a  highly  bred  Guernsey  bull  of 
normal  fertility,  with  testicles  incompletely  descended,  apparently 
because  of  an  abnormally  high  fixation  of  the  gubernaculum  testis, 
which  led  the  upper  end  of  the  testicle  to  tilt  forward,  so  that  the 
scrotum  hangs  oblicjuelv  downward  and  backward.  His  teats  are 
gigantic,  approximately  the  size  of  those  of  a  mature  heifer.  I  hus 
far,  all  his  get,  of  both  sexes,  have  gigantic  teats,  as  illustrated  in 
Fig.  5,  and  all  male  progeny  have  tilted  testicles.  1  wo  of  his  female 
progeny — one  a  fetus  expelled  dead  at  term,  the  other  a  calf  a  few 
days  old— —have  been  autopsied,  and  both  showed  definitely  abnormal 
uterine  caruncles.  The  fetal  membranes  of  one  heifer  by  the  defective 
bull  have  been  available  for  study.  Her  afterbirth  was  virtually  free 
from  pathological  changes.  Teratologically,  the  membranes  clearly 
indicated  gross  abnormalities  in  the  uterine  caruncles.  1  hey  were 
irregular  in  number  and  arrangement  and  extremely  variable  in  size. 
Some  caruncles  near  the  apices  of  the  cornua,  where  they  should  be 
small,  were  gigantic  instead,  while  many  of  those  near  the  bases  of 
the  cornua,  where  they  should  be  of  maximum  size,  were  dwarfed. 

The  indications  point  to  pernicious  hereditary  transmission  of  the 
defects.  It  is  reliably  reported  that  the  giant  teats  constitute  a  defi¬ 
nite  family  peculiarity  and  that  several  of  the  bulls  have  lactated. 
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The  associated  defective  uterine  caruncles  are  of  special  interest. 
The  caruncles  constitute  the  organs  of  nutrition  to  the  intra-uterine 
young;  the  mammae  furnish  milk  for  the  new-born.  In  these  defec¬ 
tive  animals  the  arrests  in  development  were  essentially  parallel  in 
uterine  caruncles  and  mammary  glands.  This  suggests  that,  when  the 


Fic.  5.  Teratological  Reproductive  Organs  of  the  Female  Progeny  of  an  Inbred  Bull, 
with  Those  of  a  Normal  Calf,  A,  for  Comparison. 

The  teats  of  A,  1,  1,  are  inconspicuous,  while  those  in  B  and  C  are  gigantic.  The 
ovaries,  2,  are  also  gigantic  in  the  defectives,  containing  hemorrhagic  masses  resembling 
corpora  lutea  in  the  fetus,  B,  expelled  dead  at  term,  and  in  the  heifer  calf,  C,  dead 
at  30  days.  The  uterine  caruncles,  2,  are  gigantic  in  B  and  C.  The  vagina,  4,  of  B 
is  grossly  distended  and  Gartner's  ducts,  5,  are  greatly  enlarged.  (Cornell  Veterinarian) 

mammae  show  teratological  defects,  the  uterine  caruncles  may  well 
be  correspondingly  abnormal,  lowering  the  nutritive  supply  to  the 
fetus  and  depressing  the  reproductive  power  of  the  cow.  Hence,  when 
such  external  defects  are  present,  the  breeder  and  veterinarian  may 
well  be  on  guard,  lest  important  imperfections  exist  in  other  organs 
of  the  reproductive  system.  The  ovaries  in  C  of  Fig.  5  are  also 
teratological,  showing  in  the  left  one  hemorrhages  in  follicles  similar 
to  corpora  lutea.  Cysts  are  also  present. 
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Such  ovaries  are  not  rare  in  sterile  heifers.  The  uterus  from  an 
incurably  sterile  heifer,  in  a  highly  fertile  herd,  had  similar,  though 
larger,  ovaries.  There  were  many  small  cysts  and  corpora  lutea.  The 
surface  of  the  ovaries  was  rough  and  pitted  in  a  manner  to  suggest 
the  rupture  of  innumerable  small  cysts  followed  by  hemorrhages  or 
by  small  corpora  lutea. 

Arrested  Development  of  Mueller’s  Ducts.  Uterus 
Unicornis.  Uterus  Didelphys 

Fincher  and  Williams53  have  recorded  an  instructive  example  in 
which  a  highly  regarded  sire  was  mated  with  his  daughters  during 
three  successive  years.  When  the  heifers  of  the  incestuously  bred 
progeny  arrived  at  breeding  age  it  was  found  that  56  per  cent  of 
them  were  absolutely  sterile  because  of  arrests  in  the  development 
of  the  ducts  of  Mueller,  an  additional  13  per  cent  were  virtually 
sterile,  and  the  remaining  animals  were  of  very  low  fertility.  The 
defects  were  mainly  arrests  in  the  development  of  the  uterus,  includ¬ 
ing  the  cervix.  No  defects  of  the  organs  of  reproduction  could  be 
found  in  the  sire  or  in  any  one  of  his  unrelated  females.  No  defects 
were  seen  in  any  of  his  progeny  out  of  the  unrelated  cows.  The  de¬ 
fects  were  extremely  variable.  They  were  chiefly  classifiable  as 
uterus  unicornis,  atresia  of  one  or  both  cornua  at  the  base,  uterus 
didelphys,  and  persistence  of  the  median  walls  of  the  Muellerian 
ducts  at  the  os  uteri  externum.  The  variations  represent  on  the  whole 
the  most  common  types  of  arrested  development  in  these  ducts.  The 
defective  genital  systems  of  five  of  the  inbred  heifers  are  shown  in 
Figs.  5  and  6.  Similar  defects  are  possible  in  all  species  but  are  by  far 
most  frequent  in  dairy  cattle.  Uterus  unicornis  and  uterus  didelphys 
are  among  the  most  common  defects  in  the  derivatives  of  the  Muel¬ 
lerian  ducts.  Uterus  unicornis  may  apparently  be  of  two  distinct 
types.  The  most  common  type  is  that  illustrated  in  Figs.  7  and  8,  in 
which  both  ovaries  are  present  in  their  normal  position,  while  one 
cornu  is  represented  by  vestigial  bands  of  connective  tissue.  \  ery 
rarely  it  appears  there  may  occur  a  definite  single  ovary,  uterus  and 
vagina  upon  the  median  line.  Thus  Higgins5"1  reports  having  spayed 
a  bitch  in  which  he  found  a  single  ovary  and  uterus  along  the  median 
line.  The  occurrence  is  supported  by  the  case  illustrated  in  Fig.  7, 
in  which  there  was  a  single  kidney  and  ureter  located  upon  the 
median  line. 

The  cases  offer  the  interesting  suggestion  that  the  defects  did  not 
have  their  origin  in  the  urinary  or  genital  organs  but  were  in- 
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heritances  from  aberrant  Wolffian  systems.  It  is  to  be  borne  in  mind 
that,  according  to  the  teachings  of  embryology,  both  the  urinary  and 
reproductive  systems  are  largely  derived  from  the  Wolffian  bodies 
and  ducts.  If  these  are  morphologically  abnormal  it  can  not  well  be 
expected  that  the  organs  largely  derived  therefrom  will  be  free  from 
aberrations;  if  there  be  a  single  median  Wolffian  body,  a  single 


Fic-  6.  Defective  Reproductive  Organs  from  Three  of  a  Group  of  Twenty-three 
Daughters  from  Sire-Daughter  Matings. 

AH,  Apex  of  uterine  cornu;  CAN,  cystic  apex  of  uterine  cornu;  RO,  right  ovary; 
LO,  left  ovary;  01  ,  oviduct;  M,  arrested  Muellerian  duct  represented  by  a  fibrous  cord; 
V,  vagina.  (Cornell  Veterinarian) 

median  kidney  or  gonad  with  a  single  median  duct  may  be  antici¬ 
pated.  Taking  this  view,  the  single  ovary  and  uterus  are  not  the 
result  of  fusion  of  two  ovaries  and  uteri,  but  like  the  cyclops  mon¬ 
ster  are  due  to  defects  antedating  the  origin  of  the  aberrant  organs. 

In  the  example  of  equine  uterus  unicornis  described  by  Williams 
and  Fincher-'  the  abdomen  was  completely  open,  with  all  abdominal 
viscera  naked.  Only  one  kidney  and  ureter  was  present.  I  observed 
six  examples  of  uterus  unicornis  in  a  series  of  3000  abattoir  cows, 
five  of  which  had  been  pregnant.  The  breeding  efficiency  of  such  cows 
is  unknown,  but  is  probably  very  low.  The  defect  should  be  regarded 
as  hereditary  and  the  involved  individuals  discarded.  Williams  and 
bincher  describe  a  case  of  uterus  unicornis  with  an  abnormal 
cervix,  the  cranial  end  of  which  projected  into  the  cornual  cavity  in 
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Fic.  7.  Equine  Uterus  Unicornis. 

1,  1,  The  ovaries;  2,  2,  the  pavilion  of  the  oviduct;  3,  right  oviduct;  4,  ovarian 
pocket;  5,  5,  right  uterine  cornu;  6,  fibrous  band  representing  the  left  uterine  cornu; 
7,  uterine  body;  8,  uterine  wall  without  endometrium  opposite  the  base  of  the  vestigial 
left  cornu;  9,  cervix;  10,  hymen;  11,  meatus  urinarius;  12,  vagina;  13,  clitoris;  14, 
urinary  bladder  laid  open  along  the  median  ventral  line;  IS,  the  single  ureter  from 
the  single  kidney;  16,  meatus  of  the  ureter  on  the  mid-dorsal  line. 


such  a  manner  that  it  caused  imprisonment  of  the  estrual  debris,  as 
shown  in  Fig.  8.  Each  of  the  two  defects  occurs  singly.  1  have  handled 
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lor  sterility,  without  success,  cases  of  the  abnormal  projection  of 
the  cervix  with  uterine  distension. 

Practically  speaking,  domestic  ruminants  have  a  double  uterus 


Pic.  8.  Bovine  Uterus  Unicornis  with  Deformed  Cervix,  Causing 
Retention  of  Estrual  Debris. 

1,  1,  False  uterine  seal,  simulating  pregnancy;  2,  ovarian  end  of  cervix  projecting 
a  (normally  into  the  cornual  cavity;  3,  3,  estrual  debris  imprisoned  within  the  left 
(single)  cornu;  4,  vestiges  of  arrested  right  cornu;  5,  right  ovary  with  enlarged  re¬ 
tained  corpus  Iuteum ;  6,  left  ovary  with  a  freshly  ruptured  ovisac.  (Cornell  Veter¬ 
inarian  ) 
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Fic,.  0.  Double  Bovine  Uterus,  from  Same  Group  of  Heifers  as  Those 

Shown  in  Fig.  6. 

RO,  Right  ovary;  LO,  left  ovary;  V,  uterus;  OF,  ovary;  CLP,  corpus  luteum 
of  pregnancy;  LU,  cavity  of  left  uterus;  RU,  cavity  of  right  uterus  containing  embryo, 
E;  PPP,  fused  median  walls  of  Muellerian  ducts;  EX,  EX,  external  openings  of  the 
two  uteri. 


with  single  cervix.  Teratologically  the  double  uterus  of  the  cow  is 
occasionally  associated  with  a  double  cervix,  due  to  the  failure  of 
the  median  walls  of  the  Muellerian  ducts  to  become  resorbed  in  the 
cervical  area,  as  shown  in  Fig.  9.  The  cow  was  pregnant  when 
slaughtered.  W.  W.  Williams  personally  relates  having  been  called 
to  attend  a  cow  which  had  been  bred  on  the  previous  day.  He  re¬ 
moved  a  dead  fetus  from  the  vagina.  The  uterus  was  didelphic  with 
distinct  cervices.  The  cow  had  been  pregnant  in  the  left  uterus,  and 
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as  occasionally  occurs,  the  corpus  luteum  atrophied  with  the  death 
of  the  fetus,  an  ovisac  ripened  in  the  right  ovary,  and  estrum, 
copulation  and  incomplete  expulsion  of  the  fetal  cadaver  followed. 
Both  uteri  were  douched.  Fertilization  occurred  in  the  right  uterus 


Fin.  10.  Bovine  Double  Uterus  from  Heifer  Which  Aborted  at  Six  Months. 

Unopened.  The  same  conditions  were  present  as  those  shown  in  Fig.  9.  (Cornell  Veter¬ 
inarian  ) 

and  was  not  disturbed  by  the  douching  on  the  day  following  breeding. 
Fincher,54  attending  a  2-year-old  heifer  for  retained  afterbirth  fol¬ 
lowing  abortion,  found  a  double  uterus  as  shown  in  Fig.  10.  Member 
of  a  Bang-negative  herd,  the  heifer  reacted  to  agglutination  test  at 
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1:640,  and  was  slaughtered.  Four  years  later  Fincher'6  attended, 
because  of  dystocia,  a  second  heifer  with  double  uterus  and  uterine 
torsion,  which  he  overcame  by  cesarean  section.  Ignoring  Fincher’s 
advice,  she  was  rebred,  and  Fincher  was  again  called  because  of 
dystocia,  which  was  relieved  by  dilating  the  cervix  by  incision.  The 
cow  died. 

More  frequently  there  is  observed  in  dairy  cows  a  less  extensive 
persistence  of  the  median  walls  of  the  Muellerian  ducts  at  the 
vaginal  end  of  the  cervix,  forming  a  perpendicular  fleshy  column,  as 
indicated  in  Fig.  11.  It  is  not  authentically  known  how  fertile  such 


Fig.  11.  Double  os  Uteri  Externum — Persistence  of  the  Median  Walls  of  the 
Muellerian  Ducts  at  the  External  Opening  of  the  Cervix,  Anterior  to 
Which  There  Is  a  Single  Cervical  Canal. 

(Keller;  in  Halban  und  Seitz,  Biologie  u.  Pathologic  des  Weibes) 

cows  may  be.  Neither  the  uterus  unicornis,  the  double  cervix  nor  the 
perpendicular  fleshy  column  directly  prevents  conception  or  parturi¬ 
tion.  The  cases  of  double  uterus  observed  by  Fincher  ended  in 
disaster.  The  instances  of  uterus  unicornis  observed  have  not  been 
definitely  sterile.  I  have  observed  the  perpendicular  fleshy  column 
at  the  vaginal  extremity  of  the  cervix  in  sterile  heifers,  and  have 
divided  it,  but  the  result  was  not  learned.  The  animals  are  largely 
fertile.  The  column  is  sometimes  so  great  that  it  constricts  the 
cervix  of  primipara  and  must  be  divided  in  order  to  permit  the  ex¬ 
pulsion  or  extraction  of  the  fetus.  If  the  fetus  is  expelled  without 
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interference,  a  portion  of  the  afterbirth  may  emerge  upon  either 
side  of  the  column  and  hang  fast. 

Cows  having  such  defects,  if  they  breed  and  milk  satisfactorily, 
may  be  retained  for  the  production  of  milk,  but  their  progeny  of 
both  sexes  should  be  discarded.  Such  defects  constitute  a  definite 
badge  of  inferiority  with  a  marked  tendency  to  become  more  and 
more  exaggerated,  generation  after  generation. 

Persistent  Hymen 

Persistent  hymen  may  occur  in  any  species.  It  is  most  common 
in  ruminants.  It  is  sometimes  imperforate,  barring  coitus  and  im¬ 
prisoning  utero-vaginal  secretions,  leading  to  the  distension  of  these 
cavities.  In  the  heifer  and  ewe,  I  have  observed  pyogenic  infection 
of  the  contents  so  that,  instead  of  mucus  or  estrual  debris,  large 
collections  of  pus  filled  the  cavities.  It  is  readily  overcome  by  surgery 
in  so  far  as  the  physical  life  and  health  of  the  individual  goes.  When 
the  contents  become  purulent,  it  is  scarcely  possible  to  expect  fer¬ 
tility.  The  use  of  such  animals,  when  fertile,  is  unjustifiable  because 
of  the  danger  of  hereditary  transmission. 

Abnormal  Wolffian  (Gartner’s)  Ducts 

Teratology  and  pathology  of  the  Wolffian,  or  Gartner’s  ducts  occur 
not  rarely  in  the  vagina  of  the  cow.  Normally  these  ducts  should 
disappear  entirely  in  the  female  except  for  very  faint  traces  without 
canalization.  Occasionally  there  is  present  in  the  vulva,  on  either 
side  of  the  meatus  urinarius,  a  cul-de-sac,  ending  blindly  forwards, 
sufficiently  large  in  exceptional  cases  to  admit  three  or  four  fingers 
for  a  distance  of  two  or  three  inches,  representing  an  abnormally 
large,  open  terminus  of  Gartner  s  duct.  In  one  case  the  sac  was  so 
extensive  that  it  prevented  coitus  until  it  had  been  divided  surgically. 
A  small  sac  of  this  type  is  seen  in  Fig.  101. 

More  commonly  the  teratological  defect  is  in  the  floor  of  the 
\agina,  where  the  remnants  of  the  W  olffian  ducts  have  become  canal¬ 
ized,  as  shown  at  5  in  Fig.  5.  If  the  meatus  becomes  occluded,  the 
duct  becomes  distended  with  lymph,  to  form  a  tortuous,  fluctuant 
cord,  1  or  2  cm.  in  diameter.  Occasionally  the  contents  become  in¬ 
fected  and  purulent.  In  one  instance  I  found  the  duct  greatly  dis¬ 
tended  with  innumerable  calculi,  some  of  which  were  1  cm.  in 
diameter.  Carcinoma  developed  at  the  site  of  my  incision.  Usually 
the  ducts  may  be  opened  freely  and  the  contents  allowed  to  escape. 

1  he  question  of  heredity  should  be  considered. 
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The  Prevention  and  Handling  of  Monsters 

The  constant  increase  in  the  incidence  of  monsters  and  lesser 
types  of  hereditary  defects  demands  far  greater  consideration  than 
has  yet  been  accorded.  Inbreeding  and  line-breeding  have  unques¬ 
tionably  done  much  to  advance  the  quality  of  domestic  animals; 
upon  the  other  hand,  serious  losses  have  frequently  followed  the 
practice.  The  path  of  safety  in  the  mating  of  consanguineous  in¬ 
dividuals  is  not  yet  authentically  known.  Breeders  rivet  their  atten¬ 
tion  entirely  too  closely  upon  the  immediate  ability  of  the  animals  to 
produce  meat  or  milk,  or  to  win  prizes  or  races,  and  overlook  defects 
which  progressively  lower  the  vigor,  longevity  and  fertility  of  the 
breed  or  family. 

Some  congenital  defectives  may  be  rendered  useful  for  labor,  meat 
or  other  valuable  purposes  by  surgical  interference.  The  not  ex¬ 
tremely  rare  hermaphroditic  or  mixed-sex  equine  monster,  with 
abdominal  or  inguinal  testicles,  near-normal  uterus,  vagina  and 
vulva,  no  scrotum,  no  penial  sheath,  an  erectile  organ  offering  a 
compromise  between  penis  and  clitoris,  and  the  behavior  of  a 
cryptorchid  stallion,  may  be  castrated  per  vaginam,  inguinally  or 
through  the  flank  and  converted  into  a  docile  work  horse.  The  penis- 
clitoris  may  be  modified  surgically  so  that  the  urine  will  escape  within 
the  vulva  as  in  the  mare,  and  the  horizontal  backward  stream  of  urine 
eliminated. 

Numerous  supposedly  unimportant  hereditary  defects  are  ignored, 
and,  yet  worse,  are  often  disguised  in  order  to  render  the  animals 
eligible  for  show  or  sale.  Umbilical  hernia  may  be  surgically  dis¬ 
guised.  Not  long  since,  two  prominent  staff  members  of  a  veterinary 
school,  maintained  by  the  state  for  the  purpose  of  guarding  the  health 
and  efficiency  of  its  domestic  animals,  were  advocating  a  surgical 
technic  for  curing  scrotal  hernia  without  removing  the  testicles, 
thereby  enabling  the  breeder  to  sell  his  faulty  animal,  to  beget  more 
scrotal  herniae,  and  perhaps  supply  more  opportunity  to  veterinary 
practitioners  to  operate  upon  the  defective  animals.  Quite  recently 
two  staff  members  of  an  agricultural  experiment  station,  maintained 
by  the  state  for  the  advancement  of  the  quality  of  livestock,  having 
found  that  kinky  tail  had  become  hereditarily  established  in  the 
station  herd,  devised  and  recommended  a  technic  by  which  the  un¬ 
sightly  defect  could  be  surgically  disguised  so  that  the  animals  would 
not  be  excluded  from  the  show  ring  and  might  be  sold  at  high  prices, 
thus  perpetuating  kinky  tails.  A  favorite  disguise,  which  is  so  fre¬ 
quently  practiced  that  it  is  almost  regarded  as  a  virtue,  is  the  amputa- 
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tion  of  the  supernumerary  teats  from  the  mammae  of  dairy  cows. 
Breeders  know,  or  think,  that  a  cow  will  more  probably  win  a  prize 
or  sell  at  a  higher  figure  if  she  shows  four,  instead  of  five  or  six 
teats.  I  he  traud  can  probably  be  detected  in  most  cases  by  careful 
search  for  the  scar. 

1  his  type  of  surgery  raises  interesting  questions  in  the  field  of 
professional  ethics.  I  he  veterinarian  may  find  himself  in  a  position 
where  a  refusal  to  operate  involves  insubordination  to  a  superior 
officer.  I  was  asked  to  remove  an  umbilical  hernia  from  a  fashionably 
bred  bull,  because  the  hernial  sac  was  so  large  that  it  barred  coitus 
by  deflecting  the  penis  downward.  It  was  desired  to  use  the  bull  in  a 
state  agricultural  college  herd,  for  teaching  agricultural  students  the 
basic  principles  of  genetics  and  animal  husbandry.  I  demurred,  but 
the  animal  husbandman  was  virtually  my  superior  officer  and  he 
commanded  me  to  proceed.  The  operation  proved  a  failure,  and  I 
regarded  it  as  one  of  my  most  brilliant  failures.  Fortunately  the 
artificial  insemination  comet  had  not  yet  flared  in  the  veterinary 
firmament  and  I  was  not  compelled  to  attempt  that.  When  an  influ¬ 
ential  client  demands  that  the  veterinarian  remove  surgically  the  evi¬ 
dence  of  an  hereditary  defect,  the  latter’s  position  is  not  enviable. 

Monsters  and  lesser  defects  are  too  largely  regarded  as  isolated, 
meaningless  curiosities,  when  a  careful  study  would  show  that  they 
ha\e  a  definite  background  of  heredity.  The  economic  losses  are  not 
confined  to  the  monstrous  or  defective  individuals.  Teratological 
defects  constitute  a  definite  badge  of  inferiority,  not  in  the  aberrant 
individual  alone,  but  also  in  its  relatives.  Mention  has  been  made 
of  the  studies  of  McPhee,  Russell  and  Zeller,132  showing  that  the 
continued  inbreeding  of  swine  not  only  increases  the  incidence  of 
monsters,  but  more  significantly  decreases  the  number  of  pigs  in  the 
litter,  and  decreases  the  vigor,  rapidity  of  growth,  and  fertility  of  the 
progeny.  The  litter-mates  of  monsters  in  multipara  and  the  siblings 
of  unipara  are  of  less  value  because  of  their  consanguinity  with  mon¬ 
sters. 

Some  minor  abnormalities  may  possibly  be  diluted  or  bred  out  bv 
intelligent  mating.  If  the  teats  of  a  dairv  cow  project  almost  hori¬ 
zontally  from  the  udder,  when  she  walks,  the  leg  strikes  the  teat 
and  the  udder  is  forcibly  revolved  to  and  fro  upon  its  perpendicular 
axis  until  the  gland  becomes  pendulous,  causing  inconvenience  in 
milking  and  predisposing  the  animal  to  mastitis.  The  defect  may  be 
diluted  by  the  prudent  selection  of  sires,  or  concentrated  by  matins 
her  with  one  of  her  bull  calves. 

Breeding  out  abnormalities  is  a  tedious,  and  usually  unfortunate 
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adventure.  A  client  mated  two  high-class  Percherons,  and  the  mare 
dropped  a  filly  too  monstrously  compact  to  have  any  value.  \\  hen 
the  latter  was  mated  with  a  normal  sire,  the  defect  was  definitely 
diluted,  but  the  offspring,  a  filly,  was  still  too  compact  to  be  of  value. 
She  also  was  mated  with  a  normal  sire,  and  further  dilution  ensued, 
but  this  foal  of  the  third  generation  was  undesirably  compact.  The 
abnormality  was  being  bred  out,  but  it  was  costing  far  more  than 
the  animals  were  worth. 

A  given  teratological  defect  of  an  individual  may  fail  to  reappear 
in  its  progeny  and  be  supplanted  by  aberrations  of  a  wholly  different 
type.  Sometimes  the  inference  may  be  drawn  that  the  defect  of  the 
parent  has  destroyed  its  reproductive  equilibrium  and  opened  the 
way  for  the  occurrence  of  unpredictable  abnormalities.  I  found  my¬ 
self  in  possession  of  a  highly  bred  trotting  mare  of  good  conformation 
and  in  apparently  excellent  health,  after  handling  for  an  extensive 
odontome,  a  common  teratological  phenomenon  in  horses.  She  was 
mated  with  a  good  sire  and  the  resultant  foal,  otherwise  apparently 
normal,  had  such  crooked  legs  that  he  was  worthless.  Her  next  foal 
by  the  same  sire  was  so  high  at  the  withers  as  to  suggest  hybridization 
with  a  giraffe,  and  was  so  far  from  the  usual  conformation  as  to 
virtually  destroy  his  value.  The  third  and  last  foal  did  better  by 
dying  very  young. 

The  breeder  should  learn,  as  early  and  emphatically  as  possible, 
that  the  most  direct  and  safest  path  to  the  improvement  of  his  ani¬ 
mals  lies  in  the  mating  of  individuals  which  are  anatomo-physiologi- 
cally  perfect  in  every  visible  detail,  and  free  from  perilous  con¬ 
sanguinity,  as  well  as  from  the  opposite  extreme  of  hybridization 
between  distantly  related  species  or  breeds. 


Chapter  III 

TERATOLOGICAL  AND  PATHOLOGICAL 
OVULATION  AND  SPERMATOGENESIS 


r  I  'HE  preceding  pages  have  been  devoted  to  the  consideration  of 
teratological  defects,  largely  following  hybridization  and  in- 
breeding.  It  is  not  known  that  they  are  dependent  upon  any  definite 
morphological  defects  in  the  sex  cells. 

It  is  here  desired  to  discuss  diseases  or  disturbances  of  the  func¬ 
tions  of  the  ovaries  and  testicles,  which  may  lead  to  the  production 
and  discharge  of  immature,  pathological  or  teratological  sex  cells. 
I  he  field  is  open  to  much  conflict  of  opinion.  It  is  generally  admitted 
that,  after  a  spermatozoon  and  an  ovum  have  united  to  constitute 
fertilization,  the  life  and  health  of  the  resultant  individual  are  men¬ 
aced  by  disease,  to  the  end  of  its  existence.  It  is  not  so  generally 
admitted  that  the  immaturity  or  disease  of  a  spermatozoon  or  ovum 
may,  after  their  union,  constitute  a  menace  to  the  health  or  life  of  the 
new  individual.  It  seems  to  be  the  general,  although  unexpressed, 
belief  that  fertilization  can  only  occur  when  a  perfect  male  cell  unites 
with  a  perfect  ovum. 


1  his  hypothesis,  whether  expressed  or  implied,  leads  directly  to 
one  of  the  most  important  errors  occurring  in  animal  husbandry. 
I  ntil  quite  recently,  if  the  semen  of  a  male  showed  numerous  motile 
spermatozoa,  he  was  regarded  as  safely  fertile.  That  hypothesis 
still  largely  prevails,  despite  the  fact  that  a  few  workers  in  this 
field1"  -'"  -"  have  indisputably  shown  it  to  be  erroneous  and  dan¬ 


gerous.  The  safety  of  any  pregnancies  attained,  the  reproductive  life 
of  the  female  involved  and  the  value  of  any  progeny  born  are  regi¬ 
mented  in  harmony  with  the  ratio  of  morphologically  defective 
spermatozoa.  If  a  male  sold  as  a  sire  produces  visible  pregnancy  in 
fifty  per  cent  of  his  healthy  females,  he  is  technically  fertile,  although 
most  of  his  pregnancies  end  in  disaster.  The  sire  having  motile  sper¬ 
matozoa  which  are  largely  defective  morphologically  is  a  far  greater 
menace  to  his  females  than  if  wholly  unfertile.  If  a  female  becomes 
recognizably  pregnant  after  five  or  six  matings  with  a  healthy  sire, 
she  is  commonly  regarded  as  fertile,  even  though  she  abort,  or  her 
pregnancy  terminate  in  some  other  type  of  disaster. 

The  evidence  regarding  the  significance  of  the  morphology  of  the 
sex  cells  is  most  abundant  and  authentic  for  the  male.  Vast  numbers 
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of  spermatozoa  are  freely  available  for  study,  and  the  findings  can 
be  authentically  checked  by  the  results  of  his  activity  as  a  sire.  Ova 
are  not  available  for  such  study,  but  there  is  being  accumulated  an 
extensive  and  highly  significant  mass  of  clinical  observations,  which 
justify  definite  conclusions  upon  which  the  breeder  may  act  with 
confidence.  The  conclusion  is  now  inescapable  that  diseased,  unstable 
ovaries  release  ova  faulty  in  numbers  and  immature  or  otherwise 
defective,  which  tend  to  end  in  disaster  after  fertilization.  Yet  more 
abundantly  it  has  been  shown  that  diseased  or  overloaded  testicles 
discharge  immature  and  morphologically  defective  spermatozoa,  any 
pregnancies  from  which  largely  terminate  pathologically. 

Each  mammalian  genus  or  species  has  a  well  established  law  of 
ovulation  in  harmony  with  the  plan  of  the  uterus  and  mammae. 
Disease  or  disturbance  of  the  ovaries  upsets  the  law  of  ovulation  and 
causes  the  release  of  unripe,  or  defective  ova,  or  an  excessive  or  sub¬ 
normal  number.  The  ovulation  in  multipara  may  be  unbalanced  in 
the  two  glands,  an  excessive  number  being  released  from  one,  and  a 
subnormal  number  from  the  other.  Such  pathological  ovulation  may 
lead  to  abnormal  location  of  the  fertilized  ovum,  defective  placenta- 
tion,  intercornual  migration,  abortion,  dystocia,  and,  in  case  of  birth, 
an  excessive  number  of  young  in  conflict  over  nursing. 

Domestic  mammals  include  the  definitely  uniparous  mare  and 
cow,  the  equally  characteristic  multiparous  swine  and  carnivora,  and 
between  these  the  goat  and  some  breeds  of  sheep  which  tend  con¬ 
spicuously  to  produce  twins. 

From  the  Muellerian  ducts  of  the  early  embryo  are  derived  the 
vagina,  cervix,  uterine  body,  cornua,  and  oviducts.  The  two  ducts 
fuse  for  varying  distances,  according  to  genus,  from  the  caudal  to¬ 
ward  the  cranial  end.  The  fusion  is  normally  complete,  in  all  species, 
in  the  vaginal  and  cervical  zones.  Variations  in  fusion  occur  in  the 
utero-cornual  area,  the  degree  of  fusion  corresponding  with  the  uni¬ 
parity  or  multiparity  of  the  species.  While  all  portions  of  the  Muel¬ 
lerian  ducts  are  essential  to  reproduction,  the  utero-cornual  zone,  in 
which  the  fertilized  ovum  resides,  and  is  nourished  up  to  the  time  of 
birth,  is  most  important.  Among  domestic  animals,  so  far  as  is 
known,  placentation  and  the  nourishment  of  the  intra-uterine  young 
are  limited  to  that  area  extending  from  the  os  uteri  internum  of  the 
cervix  to  the  point  at  which  the  duct  of  Mueller  is  crossed  by  the 
round  or  inguinal  ligament.  Outside  this  zone  it  is  not  definitely 
known  that  placentation  occurs.  In  contrast  it  is  well  known  that  in 
woman  placentation  occurs  pathologically  in  the  oviducts  (tubal 
pregnancy).  The  Muellerian  ducts  of  woman  and  other  primates  fuse 
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completely  throughout  the  utero-cornual  area,  their  median  walls  are 
resorbed,  and  a  common  cavity,  the  body  of  the  uterus,  results. 
Hence  in  primates  the  inguinal  ligaments  cross  the  Muellerian  ducts 
immediately  against  the  fundus  of  the  uterus,  as  shown  in  Fig.  12. 


Fig.  12.  Internal  Generative  Organs  of  Woman,  Viewed  from  the 
Anterior  (Ventral)  Side. 

L,  broad  ligament  of  left  side;  broad  ligament  of  right  side,  partly  removed;  U, 
uterus;  0,  O,  ovaries;  P,  P' ,  pavilion  of  oviducts;  T,  T' ,  oviduct;  R,  R' ,  round  or 
inguinal  ligaments;  C,  cervix;  V,  vagina;  V,  posterior  (dorsal)  column  of  vagina. 
(Barnes  after  Tarnier) 


The  Muellerian  ducts  of  the  mare,  Fig.  13,  fuse  completely  to  a 
point  about  midway  between  the  cranial  end  of  the  cervix  and  the 
crossing  of  the  round  ligament,  where  the  similarly  capacious  cornua 
leave  abruptly  at  right  angles,  to  form  a  cruciform  uterus,  the  entire 
interior  of  which  has  functional  endometrium  with  diffuse  placenta- 
tion.  The  fused  area  of  the  ducts  is  designated  body  of  the  uterus, 
but  does  not  represent  the  corpus  uteri  of  primates.  The  body  of 
the  uterus  of  woman  equals,  embryologically  and  functionally,  both 
body  and  cornua  of  the  mare. 

In  ruminants  the  Muellerian  ducts  fuse  completely  and  their 
median  walls  are  resorbed  at  their  cervical  ends  to  a  point  anterior 


40 


Ovulation  and  Spermatogenesis 


Fig.  13.  Internal  Generative  Organs  of  Mare,  Viewed  Dorsally. 

The  upper  or  dorsal  wall  of  the  uterine  body,  3,  has  been  removed.  The  uterine 
cornua  have  been  incised  along  the  dorsal  side  of  the  attachments  of  the  broad  liga¬ 
ments,  and  the  dorsal  wall  of  the  cornua  spread  out  forward. 

1,  1,  Ovaries;  2,  2,  uterine  cornua;  3,  uterine  body;  4,  cervix;  5,  vagina;  6,  left  broad 
ligament;  7,  ovarian  artery;  S,  uterine  artery. 
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to  the  os  uteri  internum  of  the  cervix  for  a  distance  equal  to  the 
transverse  diameter  of  the  cornual  cavity  at  its  base.  I  he  uterus 
thereby  becomes  a  uterus  didelphys,  with  a  single  cervical  canal. 
Functionally  no  true  uterine  body  exists:  the  fusion  between  the 
bases  of  the  uterine  cornua,  or  twin  uteri,  serves  merely  to  provide 
communication  between  the  two  organs  and  to  permit  the  fetus  at 
birth  to  enter  the  common  cervix  from  either  tubular  organ.  Cranial 
to  this  so-called  uterine  body,  the  two  cornua  are  externally  fused, 
the  peritoneum  resorbed,  and  the  two  slightly  divergent  organs 
firmly  bound  together  by  the  inter-cornual  ligament.  The  two  uteri 
accordingly  lie  side  by  side  almost  parallel,  as  shown  in  Fig.  14. 


Fig.  14.  Adult  Bovine  Uterus  and  Ovaries. 

1,  Os  uteri  externum  2,  right  uterine  cornu;  3,  ovary;  4,  ovarian 
ventricle;  5,  ostium  abdominale  of  the  Fallopian  tube,  6. 
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When  the  inter-cornual  ligament  is  divided  and  the  two  tubes,  opened 
along  the  convex,  dorsal  line,  are  spread  out  at  right  angles  to  the 
vagino-cervical  axis,  the  hypothetical  uterine  body  completely  van¬ 
ishes,  as  indicated  in  big.  15.  Or,  if  the  cervix  and  cornua  are  sec- 


Fig.  IS.  The  Uterine  Caruncles  of  Veal  Heifers. 

The  heifer  calves  are  estimated  at  five  to  ten  iveeks  old.  The  inter-cornual  ligaments 
and  muscles  have  been  divided,  separating  the  two  cornua  completely,  after 'which  they 
are  spread  out  at  right  angles  to  the  long  axis  of  the  cervix  and  vagina.  The  cornua 
have  been  opened  along  their  greater  curvature,  opposite  the  attachment  of  the  broad 
ligaments  (compare  Tig.  14).  The  two  dorsal  rows  of  caruncles  arc  marginal,  the  two 
ventral  rows  are  central. 

1,  Vagina;  2,  cervix;  3,  right  cornu;  4,  ovary. 
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tioned  horizontally  as  shown  in  Fig.  187,  it  is  seen  that  the  canal 
of  one  cornu  communicates  with  the  other  by  a  U-shaped  bend  so 
that  the  two  cornua  have  one  cavity  from  ovarian  pole  to  pole. 

The  uteri  of  multipara  differ  from  those  of  unipara.  There  are  two, 
long,  independent  cornua  which  leave  the  technical  body  immediately 
at  the  anterior  opening  of  the  cervix.  There  is  no  inter-cornual  liga- 


Fig.  16.  Non-gravid  Uterus  of  Bitch,  Viewed  Dorsally. 

1,  1,  Ovaries  hidden  within  the  ovarian  ventricles;  2,  the  fenestrum  or  slit  of 
communication  between  the  ovarian  ventricle  and  peritoneal  cavity;  3,  right  cornu 
unopened;  4,  left  cornu  laid  open;  5,  "uterine  body”;  6,  uterine  artery  in  the  broad 
ligament;  7,  cervix;  8,  vagina;  9,  vulva. 


ment.  Normally  no  part  of  a  fetus  occupies  the  body  of  the  uterus, 
but  the  allantochorion  of  the  basal  fetus  of  one  horn  crosses  over 
and  occupies  the  base  of  the  opposite  cornu  for  a  variable  distance. 
This  tends  to  obliterate  the  sharpness  of  the  angle  of  departure  of 
the  cornua  from  each  other  and  causes  them  to  leave  the  vagino- 
cervical  axis  almost  perpendicularly,  much  like  the  cornua  of  the 
equine  uterus,  Fig.  13.  The  morphology  of  the  multiparous  uterus 
facilitates  migration  of  the  ova  from  one  cornu  to  the  other,  and  when 
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unequal  ovulation  occurs  permits  the  balancing  of  the  load  between 
the  two  sides.  Data  are  not  available  to  indicate  how  frequently  this 
may  occur  in  carnivora,  though  its  possibility  may  be  seen  from  a 
study  of  Figs.  16,  17. 

\\  bile  excessive  ovulation  occurs  as  a  pathological  phenomenon  in 


Fig.  17.  Pregnant  Canine  Uterus  Viewed  Dorsallv. 

1,  Vulva;  2,  urinary  meatus;  3,  vagina;  4,  cervix;  5,  5',  5",  first  fetal  sac  of  right 
uterus  completely  filling  the  so-called  "uterine  body-’  and  projecting  at  S'  into  the 
cervix  and  thus  possesses  right-of-way  at  the  commencement  of  labor;  6,  6,  the 
placental  bands  of  the  two  fetuses  in  left  uterus.  The  sac  of  the  proximal  fetus  abuts 
against  the  sac  of  S  at  7;  7,  7,  7,  points  of  contact  between  fetal  sacs — strips  of  white 
paper  have  been  inserted  between  the  abutting  sacs  in  order  to  mark  the  division;  8, 
the  right  ovary  hidden  in  its  ventricle;  9,  the  left  ovary  exposed  by  drawing  back  the 
ventricle. 


unipara,  deficient  ovulation  apparently  occurs  in  multipara.  This 
has  not  been  well  studied.  Solitary  ovulation  cannot  be  securely 
diagnosed  upon  the  number  of  fetuses  found  in  the  uterus,  because  an 
indefinite  number  of  unfertilizable  or  of  non-viable  ova  may  dis¬ 
appear  unseen.  The  most  important  evidence  of  solitary  ovulation  in 
multipara  is  found  in  the  occurrence  of  bicornual  pregnancy  in  the 
bitch,  calling  for  cesarean  section  for  delivery.  Cuille"  has  reported 
two  cases  in  which  he  performed  cesarean  section.  Colleagues  en- 
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gaged  in  small  animal  practice  advise  me  that  such  bicornual  preg¬ 
nancies  are  usual  in  cases  of  a  solitary  fetus.  Apparently  it  occurs 
mostly  in  breeds  of  low  reproductive  power,  in  which  the  size  of  the 
litter  is  small,  and  solitary  ovulation  may  be  suspected  as  the  founda¬ 
tion. 


tic.  18.  Gravid  Swine  L  terus  containing  13  fetuses  about  2.5  cm  long,  or  about 

term.  Tlie  cornua,  with  a  combined  length  of  twelve  feet,  when  held  by  the 
mesometrium,  7,  are  thrown  into  convolutions  like  those  of  the  small  intestines.  In 
order  to  expose  the  length  of  the  cornua,  the  broad  ligament,  7,  has  been  cut  away 
from  the  cornua,  and  the  latter  arranged  in  coils  about  the  birth  canal  (cervix,  vagina 
and  vulva). 

1,  Left  ovary  with  eleven  corpora  lutea;  2,  right  ovary  with  two  corpora  lutea;  3, 
right  cornua  with  eight  fetuses;  4,  the  left  cornu  with  five  fetuses;  5,  the  sac  of  the 
proximal  fetus  of  the  left  horn  projecting  across  the  median  line  into  the  base  of  the 
right  cornu,  assuring  it  the  right-of-way  at  the  onset  of  labor;  6,  cervix;  7,  broad  liga¬ 
ment;  8,  vagina;  0,  vulva;  10,  10,  necrotic  tips  of  fetal  sac  near  term;  11,  embryonic 
cadavers  from  same  uterus  as  10. 

The  Muellerian  ducts  of  swine,  Fig.  18,  fuse  for  but  a  brief  distance 
cranially  to  the  cervix  and  the  two  cornua  diverge  abruptly  as  inde¬ 
pendent  organs.  The  endometrium  is  functional  throughout  the  uter¬ 
ine  cornua  in  swine  and  carnivora.  The  placenta  of  swine  is  diffuse 
and  adeciduate;  that  of  carnivora  deciduate  and  zonular. 

The  fertilized  ova  of  swine  habitually  become  located  at  about 
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equidistant  points  in  that  cornu  corresponding  to  the  ovary  from 
which  they  originated.  Pathologically  the  two  ovaries  may  ovulate 
unequally,  in  which  case,  as  has  been  well  shown  by  Corner,13  an 
ettort  is  commonly  made  to  balance  the  load  by  internal  migration. 
Many  fertilized  swine  ova  die.  According  to  limited  observations,  it 
appears  that  the  ova  migrate  very  early  and  that  there  is  present 
within  the  ovum  itself  an  intrinsic  power  of  migration.  In  one  sow 
there  were  two  corpora  lutea  in  the  right  ovary  and  four  normal 
fetuses  in  its  cornu;  there  were  six  corpora  lutea  in  the  left  ovary, 
and  two  dead  and  two  live  fetuses  in  its  cornu.  The  numbers  of  ova 
in  the  two  cornua  had  been  balanced,  but  the  two  non-viable  ova 
had  remained  on  the  side  of  origin,  while  two  viable  ova  had  mi¬ 
grated  to  the  opposite  horn.  One  of  the  normal  and  the  two  dead 
fetuses  from  the  left  uterus  are  shown  in  an  insert  in  Fig.  18.  Another 
sow  uterus  with  fetuses  varying  between  15  and  20  cm.  had  ten 
corpora  lutea  in  the  right  and  one  in  the  left  ovary.  The  left  cornu 
had  six  fetuses  and  the  right  two.  Three  ova  were  missing.  Lying 
beyond  both  the  cranial  and  caudal  ends  of  the  fetus  located  at  the 
ovarian  pole  of  the  right  cornu,  were  masses  of  necrotic  debris,  ap¬ 
parently  representing  the  missing  ova.  These  observations  are  too 
limited,  but  permit  the  inference  that  the  migration  occurs  early  and 
that  non-viable  ova  do  not  migrate  as  freely  as  those  which  are 
healthy. 

It  appears  to  be  the  general  opinion  that  the  fertilized  ovum  is 
passive  and  that  its  movements  prior  to  the  completion  of  birth 
are  wholly  dictated  by  the  oviduct  and  uterus.  On  the  contrary,  the 
above  stated  view  would  attribute  to  the  ovum  highly  significant  in¬ 
trinsic  powers  which  would  fundamentally  affect  its  destiny:  it  would 
share  with  the  oviduct  the  responsiblity  for  the  safe  passage  of  the 
ovum  to  the  uterus;  would  ascribe  to  the  ovum,  in  coordination  with 
the  uterus,  the  determination  of  the  physiological  location  of  the  em¬ 
bryo  during  gestation;  and  at  the  close  of  pregnancy  the  fetus  would 
cooperate  with  the  uterus,  in  the  control  of  the  presentation  and  posi¬ 
tion.  Such  view  does  not  relegate  fetal  dystocia  to  mere  chance, 
nor  definitely  to  uterine  inefficiency,  but  regards  the  fertilized  ovum 
as  a  new  individual,  clothed  from  the  beginning  with  important  in¬ 
trinsic  responsibilities  and  powers.  If  the  ovum  is  pathological,  its 
destiny  is  clouded. 

It  has  been  previously  noted  that  tubal  pregnancy  is  not  rare  in 
woman.  As  a  rule  the  tubal  embryo  is  teratological,  the  monstrosity 
being  apparently  attributed  to  its  pathological  location.  It  largely 
follows  a  history  of  gonorrheal  salpingitis.  The  salpingitis  affords  an 
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explanation  for  the  lodgment  of  the  fertilized  ovum  in  the  tube.  It 
does  not,  however,  exclude  the  possibility  that  the  gonorrhea  had  af¬ 
fected  the  function  of  the  ovary  and  caused  the  release  of  a  pathologi¬ 
cal  ovum.  Such  disease  of  the  ovum  might  favor  its  lodgment  in  the 
tube  and  its  teratological  development.  At  least  in  domestic  animals 
the  conclusion  seems  wholly  justified  that  the  pathology  of  the  ovum 
plays  a  highly  important  role  in  the  welfare  of  the  intra-uterine 
young,  and,  if  it  survive  to  be  born,  influences  the  health  of  the  post¬ 
natal  animal  throughout  its  life. 

The  fertilized  ova  of  unipara  physiologically  become  located  near 
the  base  of  the  cornu  on  the  side  from  which  the  ovum  emanates. 
1  he  equine  blastoderm  is  at  first  spheroidal.  It  elongates  as  gesta¬ 
tion  advances  and  the  chorion,  and  later  the  fetus,  protrudes  into 
the  uterine  body  and  advances  to  the  internal  os  uteri.  That  portion 
of  the  allantochorion  without  fetal  parts  occupies  the  non-gravid 
cornu. 

Owing  to  the  cruciform  uterus,  Fig.  13,  the  allantochorion,  with 
the  advancing  end  of  the  contained  fetus,  may  pathologically  pass 
directly  across  into  the  base  of  the  opposite  horn,  instead  of  toward 
the  cervix,  to  constitute  bicornual  pregnancy  first  definitely  described 
by  me-J'  in  1889.  When  parturition  sets  in,  the  abnormality  com¬ 
monly  provides  a  true  transverse  presentation,  a  phenomenon  not 
otherwise  possible  in  the  tubular  uterus,  and  causes  one  of  the  most 
serious  types  of  dystocia  known  in  equine  obstetrics.  Hypothetically 
the  fetus  may  migrate  so  far  into  the  nongravid  horn  that  the  end 
remaining  in  the  normally  gravid  cornu  may  slip  out  and  become 
directed  toward  the  cervix  within  the  uterine  body,  thus  leading  to 
a  reversal  of  the  presentation. 

The  didelphic  uterus  of  ruminants,  the  two  organs  firmly  bound 
together  and  lying  parallel  in  immediate  contact,  offers  poor  oppor¬ 
tunity  for  the  migration  of  ovum  or  embryo,  although  the  possibility 
of  such  migration  cannot  be  authentically  denied.  Sometimes  the 
corpus  luteum  in  the  cow  is  located  in  the  ovary  on  the  opposite 
side  to  the  cornu  in  which  the  fetus  lies.  This  does  not  prove  migra¬ 
tion.  The  cow,  especially  the  genitally  unsound  dairy  cow,  some¬ 
times  comes  in  estrum  during  pregnancy  owing  to  atrophy  of  the 
corpus  luteum  of  pregnancy,  causing  the  ripening  of  an  ovisac  in 
the  opposite  ovary.  So  I  have  definitely  recognized  by  rectal  palpa¬ 
tion,  in  a  cow  in  heat,  pregnancy  in  one  horn  and  a  ripe  follicle  in 
the  opposite  ovary.  Such  bicornual  pregnancy  as  mentioned  above, 
in  the  mare,  is  not  frequent  in  ruminants.  I  have  not  observed  a  case. 
Krill""  reports  two  well  defined  cases  in  the  cow.  The  cephalic  end 


Fig.  19.  The  Placentation  of  Equine  Twins. 

The  membranes  are  those  from  the  twins  shown  in  big.  1S4.  Tor  the  normal  al- 
lantochorion  compare  Fig.  161. 

1,  the  cornual  allantois  of  the  larger  twin,  the  outer,  or  placental  side  showing; 
the  parturient  rent  through  which  the  larger  fetus  was  expelled — the  distal  end  of 
the  sac  of  the  lesser  fetus,  /,  /,  is  not  ruptured.  Instead  the  lesser  fetus  dropped  out 
through  the  rent  at  a,  and  remained  in  the  uterus  until  manually  removed;  4,  the  base 
of  the  invaginated  sac  of  the  cornu  of  the  larger  fetus  incised  to  expose  the  amniotic 
side;  5,  the  umbilical  cord  of  the  larger  fetus;  6,  6,  6,  the  amnotic  side  of  the  body 
chorion  of  larger  fetus;  7,  7,  placental  side  of  that  portion  of  the  sac  of  the  larger 
fetus  pushed  before  the  sac  of  the  lesser  fetus,  e,  e,  j,  j,  from  the  position  of  it,  to  the 
vicinitv  of  the  cervix;  e,  e,  the  amniotic  side  of  the  lesser  sac;  f,  /,  the  placental  side. 
Thus  from  it,  to  the  rounded  end  beyond  f,  /,  the  placental  sides  of  the  two  sacs,  7,  7, 
and  f,  /,  are  devoid  of  placental  function,  the  two  sacs  being  in  contact  with  taih  otlur 
instead  of  with  the  endometrium.  The  larger,  invaginated  fetus  had  access  to  the  endo¬ 
metrium  of  one  cornu  and  of  the  body,  while  the  lesser  fetus  had  access  to  the  endo¬ 
metrium  of  one  cornu  only.  There  was  feeble  adhesion  (inflammatory  t )  in  the  area  sui- 
rounded  by  the  dotted  lines,  g,  g. 
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of  the  fetus  lay  in  one  horn,  the  caudal  in  the  other.  The  presentation 
was  l  -shaped,  with  the  mid-dorsal  area  of  the  fetus  presenting  op¬ 
posite  the  os  uteri  internum.  The  fetus  must  be  sharply  bent,  as  may 
be  well  understood  by  studying  Fig.  187.  Krill  performed  embry¬ 
otomy  in  one  of  his  cases,  and  the  cow  survived:  the  other  cow  was 
beyond  help  and  was  destroyed.  Recently  Professor  Fincher  attended 
a  case  which  he  was  able  to  deliver  by  pushing  the  entire  fetal  body 
into  one  horn  and  converting  it  into  a  longitudinal  presentation. 

The  fetal  sac  of  ruminants,  elongating  early  and  very  rapidly, 
promptly  occupies  both  uterine  cornua  from  one  ovarian  pole  to  the 
other.  Hence  in  uniparous  ruminants  and  in  solipeds  the  fetus 
promptly  establishes  contact  with  the  entire  endometrium.  In  multi¬ 
para  the  placental  membranes  of  each  embryo  are  physiologically 
restricted  to  a  well  defined  zone,  in  which  the  occupant  is  entitled  to 
the  full  use  of  nutritive  supplies.  When  these  laws  of  placentation 
are  violated  through  abnormal  ovulation  or  otherwise,  important  re¬ 
sults  may  follow. 


Twin  or  Multiple  Ovulation 

Equine  Twins 

Twin  ovulation  is  the  most  infrequent  and  most  uniformly  dis¬ 
astrous  in  the  mare  of  any  mammal  known.  One  ovum  usually 
emanates  from  each  ovary  and  becomes  located  near  the  base  of  the 
corresponding  cornu.  The  two  allantochorions  pass  out  into  the 
so-called  uterine  body,  and  their  rounded,  blunt  ends  inevitably 
collide.  It  seems  that  one  of  the  chorions  usually  precedes  the  other 
into  the  uterine  cavity.  F  nlike  the  twin  ruminant  chorions,  those 
of  the  mare  do  not  generally  fuse.  Instead,  as  shown  by  Errington 
and  \\  illiams  in  1933,"1  one  of  the  sacs  invaginates  into  the  other,  as 
indicated  in  Fig.  19.  The  invaginated  sac  has  placental  contact  with 
the  endometrium  of  its  cornu  and  with  the  body,  while  the  invaginat- 
mg  sac  lies  within  the  former  and  has  placental  relations  with  the  en¬ 
dometrium  of  the  one  cornu  only.  Through  the  kindness  of  Professor 
Fincher  I  have  recently  been  able  to  study  the  afterbirths  of  a 
second  set  of  equine  twins,  illustrated  in  Fig.  19 a.  The  mare  was  of 
low  fertility  and  required  numerous  services  before  pregnancy  was 
recognized.  She  foaled  unseen  at  342  days  and  when  discovered, 
both  foals  (colts)  were  alive.  The  large  foal  was  unable  to  stand  and 
soon  died.  The  afterbirth  of  the  dwarf  foal  was  removed  manually. 

I  he  figure  with  its  legend  serves  to  make  clear  the  relations  existing 
between  the  two  allantochorions.  The  naked  portion  of  the  invagi- 


Fig.  19u.  Allantochorions  from  full  term,  living  equine  twins. 

A.  The  invaginating  allantochorion  of  the  viable  dwarf;  B,  the  invaginated  allan- 
tochorion  of  the  non-viable  twin:  1,  the  placental  area  of  the  dwarf;  2,  the  cornual 
placental  area  of  the  larger  fetus;  3,  the  body  placental  area  of  the  larger  fetus;  4,  a 
portion  of  the  non-placental  (invaginating)  area  of  the  chorion  of  the  dwarf;  5,  the 
border  line  between  the  placental  and  non-placental  areas,  indicating  the  extent  to  which 
it  had  invaginated  B;  6,  the  everted  non-placental  portion  of  the  chorion  which  had 
been  invaginated  into  the  body  chorion,  3;  7,  the  parturient  rent,  8,  the  navel  of  larger 
fetus,  having  the  normal  two  arteries  and  two  veins,  anti  slightly  twisted  to  the  right 
(clockwise) ;  9,  the  navel  of  the  dwarf,  with  one  artery  and  one  vein. 
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nated  sac,  6,  has  been  everted.  Prior  to  birth  it  had  been  invaginated 
into  the  chorion  of  the  uterine  body,  3,  and  there  had  rested  within 
it  the  cervical  pole  of  the  dwarf  chorion,  part  of  which  is  shown  at  4. 
I  n fortunately  the  latter  was  mutilated  and  portions  are  missing. 
It  originally  equalled  the  size  of  the  invaginated  sac,  6,  and  com¬ 
pletely  filled  it.  The  borderline  between  the  placental,  and  non- 
placental  allantochorion  of  the  dwarf  is  indicated  by  the  dotted 
line,  5. 

Measurements  ot  the  placental  surfaces  of  the  collapsed  mem¬ 
branes  yielded  1674  square  inches  for  the  invaginated  allantochorion, 
and  576  square  inches  for  the  dwarf,  or  a  ratio  of  3 : 1 .  This  conflict  in 
placentation  inevitably  leads  to  the  dwarfing  of  the  invaginating 
fetus,  the  most  spectacular  dwarfism  observed  in  domestic  animals. 

I  he  abnormal  placentation  apparently  plays  the  leading  part  in  the 
enormous  intra-uterine  and  early  postnatal  mortality  of  equine 
twins— the  highest  twin  mortality  known— and  seriously  imperils 
the  reproductive  and  physical  life  of  the  mare.  I  have  personally 
known  ot  but  one  pair  of  viable  soliped  twins,  mules  of  opposite 
sexes.  Apparently  they  had  made  a  workable  adjustment  in  their 
placentation.  I  have  known  five  pairs  of  twins  in  which  one  has  been 
born  viable,  in  each  case  the  worthless  dwarf. 


Effective  chorionic  fusion  of  equine  twins  possibly  occurs,  but  is 
extremely  rare.  Keller"11  records  equine  twins  at  the  seventh  month, 
in  which  he  detected  limited  vascular  anastomosis,  but  the  anastomo¬ 
sis  was  evidently  very  defective;  the  weight  of  one  of  the  twins  was 
only  fifty-five  per  cent  that  of  the  other. 

.  R'chter1  reports  that  in  the  Graditz  stud,  out  of  a  total  of  fiftv- 
mne  twin  pregnancies,  fifty-one  terminated  in  abortion  of  non-viable 
foals,  seven  gave  one  viable  foal  each,  and  in  one  case  both  twins 
lived.  I  hese  were  typical  for  all  the  extensive  data  of  Richter.  I  made 
observations-  in  a  small  stud  of  thoroughbred  mares,  which  for  some 
years  had  been  largely  mated  with  stallions  once  famous  for  the  racing 
a  t>ility  of  their  get  and  had  later  become  infamous  for  their  infertility 
and  infectiousness.  After  handling  for  genital  infections,  they  were 
mated  with  highly  fertile  young  stallions,  and  in  the  first  breeding  sea¬ 
son,  among  twenty-six  mares  which  conceived,  there  were  six  twin 
pregnancies.  Eleven  of  the  fetuses  were  aborted  or  born  non-viable 
and  one  worthless  dwarf  survived.  All  six  dams  had  been  sterile  prior 
to  twinning  and  most  of  them  were  infertile  afterwards.  In  a  second 
series  of  observations202  I  have  reported  the  occurrence  of  five  twin 
pregnancies  in  a  small  stud,  with  one  viable  dwarf  foal.  Dr.  R.  N.  G 


Fig.  20.  Fused  Chorions  of  Unicornual  Bovine  Twins. 

1,  Cervix;  2,  gravid  chorion;  3,  non-gravid  chorion;  4,  4,  boundary  between  two 
amnions;  5,  ovarian  pole  of  non-gravid  cornu;  6,  ovarian  pole  of  gravid  cornu;  7,  7', 
the  two  navels;  8,  normal  inter-arterial  anastomosis;  9,  inter-chorionic  (interfetal) 
arterial  anastomosis.  (Cornell  Veterinarian) 
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Darby  reports  that  a  stallion,  which  I  had  condemned  as  dangerous 
because  a  large  ratio  of  his  spermatozoa  had  bent  tails,  served  in 
1940  six  mares,  with  an  average  of  five  services  per  mare.  All  became 
pregnant.  1  here  were  three  twin  pregnancies,  all  of  which  were 
aborted.  I  wo  mares  carried  their  foals  over  12  months;  one  was 
expelled  dead,  the  other  was  non-viable.  There  was  one  viable  foal 
from  six  pregnancies.  Two  of  the  mares  were  again  bred  to  the 
sexually  diseased  stallion,  resulting  in  two  twin  pregnancies,  with  one 
viable  dwarf  foal.  It  is  not  presumed  that  the  stallion  could  directly 
cause  twin  pregnancy  or  twin  ovulation.  It  rather  appears  that  hav- 
ing  repeatedly  served  the  mares,  they  were  pregnant  several  times 
each  without  the  pregnancy  having  become  recognizable.  Owing  to 
the  morphologically  defective  spermatozoa  the  fertilized  ova  were 
weak  and  perished  early;  the  decomposing  embryos  caused  metritis 
oi  other  important  injury,  disturbing  ovulation  and  causing  two  or 
more  ova  to  be  simultaneously  discharged,  which  were  later  fertilized. 

I  he  foregoing  data  are  representative.  Although  exceptions  occur 
in  which  twinning  appears  to  be  a  mark  of  exalted  breeding  power, 
and  \  iable  twins  prove  valuable  animals,  as  an  overwhelming  rule 
equine  twin  pregnancies  follow  genital  disease;  they  almost  always 
result  in  abortion  or  non-viable  foals;  the  few  viable  foals  are 
usually  dwarfs;  the  mortality  of  mares  is  high;  and  most  of  the 
survivors  are  permanently  infertile. 


Bovine  Twins 

It  has  already  been  noted  that  the  ruminant  uterus  is  essentially 
didelphic  with  a  single  cervix.  This  fits  it  in  a  degree  for  twinning. 
I  he  chorions  of  the  ruminant  twins  or  higher  multiples  normally 
fuse  and  the  walls  of  the  abutting  ends  disappear,  thus  constituting  a 
continuous  allantoic  sac  from  the  ovarian  pole  of  one  cornu  to  that 
of  the  other,  whether  the  contained  young  be  one,  two  or  more.  The 
twins  are  usually  bicornual,  but  may  be  unicornual.  I  have  reported 
two  cases  of  unicornual  bovine  twins  25,i- in  which  the  amnions,  as 
well  as  the  allantochorions,  were  fused,  as  shown  in  Fig.  20.  The 
twins  were  binovular,  two  corpora  lutea  having  been  present  in  one 
ovary.  The  fusion  of  bovine  fetal  sacs  is  complete,  inclusive  of  a  com¬ 
munal  vascular  supply.  The  proximal  umbilical  artery  of  the  one 
twin  is  continuous  with  that  of  the  other.  When  triplets  are  present, 
both  umbilical  arteries  of  the  median  fetus  pass  into  the  two  proximal 
arteries  of  the  mates  on  either  side.  The  communal  allantoic  cavity 
equalizes  the  tension  of  the  allantoic  fluid  throughout  and  the  com¬ 
munal  vascular  supply  insures  uniform  nutrition  to  all  fetuses.  Ap- 


54 


Ovulation  and  Spermatogenesis 


parently  owing  to  this  fact,  bovine  twins  and  multiples  are  far  more 
uniform  in  size  and  vigor  than  are  twins  in  other  species  of  domestic 
animals  or  the  litter-mates  of  multipara. 

The  fusion  between  twin  and  multiple  sacs  of  the  goat  and  sheep 
embryos  is  less  complete.  Normally  no  anastomosis  of  the  vascular 
supply  is  macroscopically  present,  and  the  individual  chorions  have 
well  defined  boundaries  indicated  by  an  opaque  band  encircling  the 
tube.  The  fusion  is  complete,  however,  for  all  other  tissues,  and  as  in 
the  cow  there  is  a  continuous  allantoic  sac  from  one  ovarian  pole  to 
the  other,  each  fetus  normally  having  its  distinct  amnion.  Logically, 
ovine  and  caprine  twins  are  somewhat  less  constant  in  size  than 
bovines.  When  triplets  or  higher  multiples  occur  in  the  goat  or 


Fig.  21.  Fused  Chorions  of  Ovine  Triplets. 

1,  Chorion  containing  a  5.8  pound  lamb;  2,  chorion  of  3.8  pound  non-viable  lamb; 
3,  chorion  of  7.0  pound  lamb;  4,  4,  fusion  lines  between  chorions  without  visible 
vascular  anastomosis.  (Cornell  Veterinarian) 

sheep,  serious  conflict  arises  regarding  the  nutritive  supply  and, 
as  in  equine  twins,  those  deprived  of  adequate  placental  contact  may 
become  seriously  or  fatally  dwarfed,  as  indicated  in  the  triplet  ovine 
chorion  shown  in  Fig.  21:  the  non-viable  lamb  in  chorion  2  weighed 
3.3  pounds  and  the  vigorous  lamb  of  chorion  3  weighed  7  pounds. 

When  the  fetal  sacs  of  bovine  twins  have  completely  fused  and 
one  fetus  dies,  so  far  as  known,  the  death  of  the  other  promptly 
follows.  When  the  two  sacs  are  distinct,  in  either  ruminant  or  mare, 
one  fetus  may  die  and  undergo  papyraceous  mummification  and  the 
other  continue  to  live,  or  in  the  cow  with  viable  independent  twins 
they  may  be  born  at  widely  separated  intervals.  Independent  twins 
are  usually  bicornual,  but  may  be  unicornual. 

Twin  gestation  is  better  borne  by  the  cow  than  by  the  mare,  but 
is  far  from  being  desirable.  1  have  elsewhere  shown- ’  that  in  the 
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cow,  as  in  the  mare,  twin  conception  is  most  common  in  those  fe¬ 
males  having  a  history  of  prior  genital  disease.  Clapp"  has  vividly 
shown  that  twin  ovulation  and  conception  is  highly  probable  follow¬ 
ing  convalescence  from  nymphomania,  if  the  cow  be  bred  within 
thirty-five  days  after  the  last  recognition  of  the  cysts.  Clapp  observed 
eleven  of  these,  of  which  twin  or  triplet  gestation  followed  in  six, 
while  of  thirteen  held  out  of  breeding  for  more  than  thirty-five  days 
only  three  experienced  twin  conception.  In  nymphomania  in  the  cow, 
multiple  cystic  follicles  are  regularly  present,  and  during  convales¬ 
cence  the  ripening  of  two  or  more  follicles  at  a  given  period  per¬ 
sists  in  lieu  of  the  multiple  cysts. 

1  he  heifers  in  Table  I  were  born  during  a  virulent  outbreak  of 
puerperal  sepsis  in  the  Cornell  University  dairy  herd  described  bv 
Wing.271 

I  he  members  of  the  group  were  the  progeny  of  diseased  cows  and 
were  themselves  in  bad  health  as  calves.  Early  in  their  first  preg¬ 
nancies  they  were  given  abortion  bacterins  (killed  Bacillus  abortus ) 
then  popular  as  a  preventive  of  abortion.  The  table  shows  disas¬ 
trously  low  reproduction  with  a  twin  ratio  of  6:100.  None  of  the 
twinning  cows  produced  viable  young  during  the  preceding  year. 
Only  one  of  the  three  produced  young  later,  one  lone  bull  after  a 
delay  of  two  years.  I  have  recorded1,7  a  group  of  seventeen  Holstein- 
I  riesian  heiters  drawn  from  a  highly  fertile  herd  which  averaged, 
at  the  date  of  publication,  8.4  viable  calves  per  cow,  with  a  twin 
ratio  of  0.72:100.  Thirty-eight  other  heifers  from  eight  herds  of 
ordinary  fertility ,  bred  to  the  same  bulls  and  constantly  associated 
with  the  seventeen  of  high  fertility,  produced  an  average  of  5.8 
viable  calves,  with  a  twin  ratio  of  3.90:100. 

In  seeming  contrast  Wing"1  records  sixteen  twin  pregnancies  in 
the  Cornell  University  Holstein-Friesian  herd  (Table  I,  including 
all  breeds  in  the  dairy,  need  not  be  confused  with  Wring’s  bulletin), 
showing  sixteen  (50%)  of  the  twins  aborted  or  non-viable.  Among 
the  viable  twins  were  three  pairs  of  heifers  and  one  fertile  heifer 
twin  to  a  bull.  The  group  of  seven  averaged  seven  calves,  far  above 
the  average  for  the  herd.  Twin  heifers  occasionally  breed  well.  But  of 
the  thirty-two  twin  fetuses  only  seven  can  be  traced  as  fertile  fe¬ 
males.  After  having  twinned,  twelve  of  the  sixteen  twinning  cows 
produced  no  more  viable  young;  the  other  four  yielded  a  total  of 
six  calves,  or  an  average  for  the  sixteen  twinning  cows  of  0.375 
calves  per  cow  after  having  twinned. 

Lubbehusen,  hitch  and  Boyd'27’  vaccinated  twenty-seven  non¬ 
pregnant  females  with  living  cultures  of  Bacillus  abortus,  and 
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Table  I 

Breeding  Record  of  18  Heifers  Bred  to  Calve  First  in  1912. 

A  Abortion.  B  Bull.  II  Heifer.  S  Sterile.  X  Premature  Birth. 


No. 

Born 

1912 

1913 

1914 

1915 

1916 

Disposition 

i 

12-  6-09 

Destroyed  1912  at  term,  fetal 
emphysema,  maternal  sepsis. 

2 

10-  6-09 

A 

Died  of  metritis. 

3 

2-24-11 

A 

Discarded  account  sterility. 

4 

10-30-10 

A 

Discarded  account  sterility. 

5 

9-  6-10 

A 

A 

Discarded  account  sterility. 

6 

9-29-10 

BX 

S 

BH 

S 

B 

Discarded  account  sterility. 

7 

11-  6-10 

A 

BB 

Died  of  metritis. 

8 

4-26-11 

H 

Discarded  account  sterility. 

9 

7-20-10 

B 

Retained  afterbirth,  sterile, 
discarded. 

10 

1-  111 

B 

B 

Gangrene  of  udder,  discarded. 

11 

2-  5-11 

A 

B 

B 

B 

Discarded,  inefficient. 

12 

9-22-10 

A 

H 

B 

Died,  indigestion. 

13 

10-  5-10 

H 

B 

H 

B 

Discarded. 

14 

10-20-10 

H 

S 

B 

B 

B 

15 

10-18-10 

B 

H* 

S 

BB 

♦Died. 

16 

10-  5-10 

A 

B 

B 

B 

H 

17 

10-  5-10 

A 

H 

B 

18 

12-  9-10 

A 

H 

H* 

H 

B 

*I)ied. 

Original  females  remaining  in  herd  in  1916 
Viable  heifer  calves  produced  in  5  years 
Viable  bull  calves  produced 
Ratio  viable  bull  to  viable  heifer  calves 
Total  pregnancies 

Pregnancies  terminating  in  abortion  or  non-viable  young 
Twin  gestations 


5  =  31.2% 

10  =  0.6  per  cow 
25 

250: 100 
51 

12  =  23.5% 

3  =  6:100 


studied  them  through  fifty-one  pregnancies,  with  three  twin  concep¬ 
tions,  or  a  ratio  of  5.88:100.  All  three  “calved  normally/’  two  of 
them  retaining  the  afterbirth  and  the  third  dying  during  parturition. 
The  two  survivors  were  discarded  as  sterile.  Among  thirty-three  con¬ 
trols,  with  eighty  pregnancies,  there  were  no  twins.  The  vaccinates 
with  a  twin  ratio  of  5.88  had  averaged  1.9  calves;  the  controls  villi 
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a  twin  ratio  of  0  averaged  2.4  calves.  Any  critical  analysis  of  bovine 
twinning,  when  ample  material  is  used,  shows  beyond  all  question 
that  twin  gestation  is  disastrous.  The  abortion  rate  is  many  times 
that  of  single  pregnancy;  the  mortality  among  twinning  cows  is  very 
high;  the  sterility  following  twinning  is  appalling;  many  of  the 
viable  twins  are  inferior  in  size  and  fertility;  and  a  great  many  are 
asexual  monsters — free-martins — which  will  be  considered  presently. 
Nevertheless,  when  a  given  cow  expels  an  abnormal  number  of  young, 
be  they  alive  or  dead,  the  occurrence  of  the  phenomenon  attains  the 
headlines  in  the  press.  Thus  Fleming'12  cites  McGillivray,  who  re¬ 
ported  a  cow  which  bore  twenty-five  “calves”  in  seven  years.  The 
highest  number  at  one  birth  was  six,  all  dead.  It  is  not  recorded 
that  any  one  of  the  twenty-five  calves  was  of  any  value,  but  the  in¬ 
teresting  adventure  is  suggested  of  establishing  a  twin-bearing  breed 
of  cattle,  without  having  presented  any  evidence  of  the  value  of 
such  biparious  cow  constructed  from  a  uniparous  animal. 

Although  some  breeds  of  sheep  appear  to  have  a  marked  trend 
toward  biparitv,  Thomas194  submits  data  showing  that  in  his  observa¬ 
tions  the  mortality  of  young  for  singles  was  0,  for  twins  9  per  cent 
and  for  triplets  25  per  cent.  Twins  are  well  borne.  In  triplets  two  are 
necessarily  located  in  one  horn  and  serious  conflict  arises  over  pla¬ 
cental  area  available  for  each.  This,  added  to  the  increased  genital 
load,  multiplies  the  mortality  as  the  numbers  advance.  Extensive 
data  in  sheep  and  goats  are  wanting,  but  such  limited  observations  as 
have  been  available  seem  to  indicate  that,  especially  in  triplets  and 
higher  multiples,  the  ewe  follows  the  rule  of  mares  and  cows:  the 
multiple  conception  is  preceded  by  a  period  of  genital  disease.  In 
ordinary  flock  breeding,  according  to  my  very  limited  observation, 
triplets  occur  in  higher  ratio  toward  the  close  of  the  lambing  season, 
suggesting  that  the  triplet-bearing  ewe  had  required  repeated  copula¬ 
tions  at  several  heat  periods  for  conception.  Triplet  ewes  appear  to 
be  largely  sterile. 

Medical  authorities  view  the  twfln  problem  from  a  somewhat  differ¬ 
ent  angle,  emphasizing  chiefly  the  high  incidence  of  abortion,  pre¬ 
mature  birth,  non-viable  young  and  the  mortality  of  the  mothers. 
They  fail  to  dwell  upon  the  occurrence  of  preceding  sterility  or  the 
fertility  of  the  woman  following  twinning. 

I  niovular  or  identical  twins  occupy  a  prominent  place  in  the 
discussion  of  human  twins,  occurring  in  15-25  per  cent  of  all  twin 
gestations,  and  are  said  to  be  accompanied  by  higher  mortality  of 
both  mother  and  young  than  occurs  in  binovular  twins.  Uniovular 
twins  are  not  authentically  known  to  occur  in  domestic  mammals. 


58 


Ovulation  and  Spermatogenesis 

Medical  writers  generally  hold  that  when  definite  fusion  of  the 
placentae  and  chorions  occurs,  the  twins  are  uniovular.  The  general 
beliet  is  that  the  newly  fertilized  ovum  undergoes  complete  fission  of 
its  cells,  while  yet  few  in  number,  not  later  than  the  morula  stage. 

I  his  hypothesis  is  vigorously  attacked  by  Prof.  Alfred  Greil  of  Inns¬ 
bruck,'  who  submits  important  evidence  that  the  alleged  fission 
of  the  morula  or  earlier  embryo  does  not  occur.  Instead  he  believes 
that  the  uniovular  twins  have  their  origin  in  the  pathological  develop¬ 
ment  of  two  germinal  areas  upon  the  blastoderm  or  the  primitive 
vitelline  sac.  He  denies  that  uniovular  twins  are  uniformly  identical 
and  claims  that  there  may  be  an  indescribable  number  of  variations, 
dependent  upon  the  vascular  supply  and  other  factors,  which  may 
lead  to  inclusion  or  parasitic  monsters,  mongolian  idiocy  and  other 
discordant  forms  without  end.  Identical  twins  are  due  to  the  fortui¬ 
tous  circumstance  that  the  two  germinative  areas  have  an  equal 
number  of  cells,  have  access  to  equal  nutritive  supply  and  keep 
pace  in  their  growth. 

The  hypothesis  that  a  common  placenta  with  vascular  anastomosis 
is  proof  of  identical  or  uniovular  twins  is  not  credible  in  domestic 
mammals.  In  the  cow,  twin  or  multiple  ova  regularly  have  a  common 
chorion,  due  to  early  fusion,  and  a  very  conspicuous  communal  vascu¬ 
lar  supply  is  formed.  The  same  chorionic  fusion  occurs  in  the  sheep 
and  goat,  less  the  vascular  fusion.  In  the  sow  I  have  observed  com¬ 
plete  fusion,  including  the  vascular  supply,  of  the  allantochorions 
of  six  swine  ova,  with  corpora  lutea  indicative  of  the  independent 
origin  of  all  six. 

The  familiar  occurrence  of  identical  twins  in  man,  and  the  absence 
of  conclusive  evidence  that  they  are  developed  in  domestic  animals, 
seems  highly  confusing  if  the  current  hypothesis  is  accepted  that 
they  are  due  to  fission  of  the  cell-mass  of  the  fertilized  ovum  at  a 
period  not  later  than  the  morula  stage.  The  acceptance  of  the  views 
of  Greil  may  throw  light  upon  this  apparent  discordance  between 
twinning  in  man  and  in  domestic  animals.  Under  the  current  hypothe¬ 
sis  of  fission  of  the  ovum  not  later  than  the  morula  stage,  it  would 
logically  be  expected  that  uniovular  twins  would  be  at  least  as 
frequent  in  domestic  animals  as  in  man. 

Medical  authorities  commonly  regard  acardiac  and  amorphous 
monsters  as  unequal  fission  of  a  fertilized  ovum.  If  the  hypothesis 
of  Greil  be  accepted,  and  uniovular  twins  be  regarded  as  a  patho¬ 
logical  deviation  in  which  two,  instead  of  one,  germinal  areas  develop 
upon  a  single  blastodermic  vesicle,  the  phenomenon  is  brought  into 
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essential  harmony  with  observations  in  domestic  animals,  in  which 
the  monsters  unquestionably  arise  from  separate  ova  but  must  estab¬ 
lish  vascular  anastomosis  (placental  union)  with  viable  ova.  Fincher 
and  Williams'"  record  substantial  evidence  that  the  two  fertilized 
ova  emanate  one  from  each  ovary  and  are  located  one  in  each  cornu. 
So  it  follows  that  acardiac  and  amorphous  monsters  are  common 
in  woman,  where  uniovular  twins  are  not  rare,  with  a  common  pla¬ 
centa;  and  in  the  cow  where  binovular  twins,  usually  with  one  ovum 
from  each  ovary,  immediately  fuse  and  establish  a  common  allanto- 
chorion  and  placenta. 

Medical  writers  do,  however,  recognize  the  important  pathological 
significance  of  twinning.  De  Lee"1  says,  “Placing  this  subject  in  the 
pathology  of  pregnancy  might  elicit  comment,  but  the  succeeding 
pages,  showing  the  frequency  of  maternal  disease  and  of  fetal  death, 
will  prove  that  in  the  human  female,  having  more  than  one  offspring 
at  a  time  is  distinctly  abnormal.”  Medical  writers  fail  to  indicate 
that  prior  to  twin  conception  of  primipara  subnormal  sexual  or  gen¬ 
eral  health  was  recognizable;  that  in  pluripara  twin  pregnancy  has 
frequently  been  preceded  by  abortion,  retained  placenta  or  en¬ 
dometritis;  or  that  the  twin  conception  has  occurred  unduly  early 
after  a  prior  birth.  There  is  general  agreement  that  there  is  increased 
frequency  and  virulence  of  the  diseases  of  pregnancy  and  birth — 
toxaemia,  eclampsia,  puerperal  sepsis,  post-partum  hemorrhage — 
and  that  premature  labor  occurs  in  more  than  seventy-five  per  cent 
of  cases.  J.  \\  hitridge  Williams220  emphasizes  the  higher  incidence 
of  amniotic  dropsy  in  twin  gestation,  and  it  seems  to  be  the  general 
consensus  of  opinion  that  the  hydramnios  is  most  prevalent  when  the 
twins  are  uniovular  or  identical.  Monstrosities  are  common. 

I  he  ratio  of  intra-uterine  death  of  the  young  seems  to  be  very 
much  higher  in  twins  than  in  singles.  Apparently  there  is  a  contrast 
in  the  outlook  for  the  lives  of  new-born  human  twins,  and  for  those 
of  the  mare  and  cow.  De  Lee  considers  the  prognosis  for  the  lives 
of  new-born  twins  as  bad,  although  he  believes  that  Ahlfeld  has 
placed  the  mortality  figure  too  high  when  he  estimates  it  at  seventy- 
five  per  cent  during  the  first  year  of  childhood.  Adding  the  abortions 
to  the  high  mortality  during  the  first  year,  the  death  rate  of  human 
twins  becomes  appalling,  and  with  this  high  mortality  the  inference 
is  unavoidable  that  among  those  which  survive  for  more  than  a  year 
after  birth  there  is  an  undue  ratio  of  weaklings. 

The  abortion  rate  of  twin  pregnancy  in  the  mare  is  so  nearly 
total  that  little  opportunity  is  given  for  the  study  of  those  born. 
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It  is  known  that  a  large  ratio  of  those  which  are  alive  when  expelled 
die  immediately,  leaving  but  very  few  viable  foals,  many  of  which 
are  dwarfs  and  dismissed  as  not  worthy  of  study. 

I  would  estimate  that  fifty  per  cent  of  bovine  twins  are  aborted. 
Among  those  expelled  alive  there  are  numerous  immediate  deaths, 
and  during  early  calfhood  the  twin  mortality  is  very  high.  Retained 
placenta  is  extremely  common  at  the  termination  of  twin  pregnancy. 
\\  hen  birth  is  associated  with  retained  placenta,  the  calves  largely 
die  young,  whether  twins  or  singles.  It  does  not  seem,  however,  that 
so  many  as  seventy-five  per  cent  of  twin  calves  die  during  the  first 
year,  as  Ahlfeld  estimates  for  human  twins. 

I  he  primary  cause  of  the  high  mortality  of  new-born  human  twins 
is  not  definitely  stated.  Obstetricians  are  generally  agreed  that  twin 
conception  is  abnormal,  from  which  it  might  be  inferred  that  the 
basic  cause  is  within  the  sex  cells  themselves.  Later,  however,  there 
is  apparently  a  tendency  to  attribute  the  mortality  of  the  young 
to  the  prevailing  premature  birth  of  twins.  The  two  causes  are  diffi¬ 
cult  of  accurate  measurement.  Numerous  premature  births  occur 
in  which  the  child  and  its  placenta  are  regarded  as  physiological  but 
the  infant  too  immature  to  live.  Such  premature  births  are  essentially 
unknown  in  domestic  animals.  An  abundance  of  non-viable  young 
are  born,  either  prematurely,  at  term,  or  after  prolonged  gestation, 
and  die  immediately.  Their  death  is  not,  at  least  usually,  dependent 
upon  the  duration  of  gestation;  on  the  contrary  the  duration  of 
gestation  and  date  of  birth  are  dictated  by  the  intra-uterine  disease. 
The  mortality  of  new-born  bovine  twins  is  inverse  to  the  duration  of 
gestation.  Many  of  them  are  born  with  profuse  diarrhea,  the  amni- 
otic  cavity  being  filled  with  thin  meconium  and  the  calf  thickly 
smeared  with  it,  as  is  frequently  observed  in  abortion.  The  other 
non-viable  young  generally  show  definite  and  serious  disease  of  the 
placenta.  The  diseased  fetus  is  expelled  in  behalf  of  the  life  of  the 
mother. 

The  apparent  contrast  in  the  mortality  of  new-born  human  and 
bovine  twins  may  be  partly  due  to  the  marked  differences  in  the  pre¬ 
natal  development  in  the  two  species.  The  clinically  healthy  calf, 
born  at  twenty,  or  slightly  more  days  below  the  average,  is  on  its 
feet  in  about  thirty  minutes,  and  when  forty-eight  hours  old  can  out¬ 
run  a  ten-year-old  child.  Unless  the  dairyman  is  on  his  guard,  the 
heifer  calf  may  become  pregnant  at  six  months,  before  the  infant  can 
creep. 

The  conflict  between  twins  does  not  end  with  intra-uterine  loca¬ 
tion  and  placentation.  In  all  species  of  uniparous  mammals  there  is 
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frequent  dispute  of  right-of-way  in  the  birth  canal,  which  leads  to 
twin  dystocia,  because  parts  of  two  fetuses  enter  the  canal  simul¬ 
taneously.  This  is  virtually  unknown  in  multiparous  mammals,  since 
there  are  effective  safeguards  which  insure  that  but  one  fetus  shall 
enter  the  birth  channel  at  a  time.  This  is  well  illustrated  in  Figs. 
17,  18. 

In  all  unipara  the  fetal  membranes  of  the  single  fetus  completely 
fill  the  utero-cornual  cavity  and  the  contained  young  has  command 
of  the  total  energies  of  the  entire  placental  organ;  in  multipara  each 
ovum  has  its  established  placental  zone.  After  birth,  when  the  mam¬ 
mae  replace  the  placenta  in  the  nutrition  of  the  young,  the  new-born 
of  the  uniparous  mare  or  ewe  takes  milk  from  both  glands,  and  the 
calf  sucks  all  four  teats  alike;  each  multiparous  young  pre-empts 
one  mammary  gland,  to  which  it  ordinarily  has  undisputed  right 
during  its  nursing  life.  Conflict  in  multipara  only  arises  when  more 
young  are  born  than  the  female  has  mammae.  When  twins  are  born, 
conflict  arises,  and  the  stronger  one  chooses  the  teat  it  shall  use.  When 
triplets  are  born  to  the  ewe  or  goat,  the  weakest  one  is  automatically 
without  milk. 


Asexual  (Frf.e-martin),  Acardiac  and  Amorphous 
Twins  or  Multiples 


I  he  name  free-martin  is  of  unknown  origin  and  indefinite  meaning. 
I  robably  it  is  most  frequently  defined  as  an  imperfect  heifer  born 
twin  to  a  bull.  Others  regard  as  a  free-martin  any  calf  born  twin 
to  a  bull  and  having  its  urino-genital  opening  sub-anal,  although 
it  may  be  a  perfect  heifer  of  normal  fertility.  Imperfect  bulls  are 
born  twins  to  bulls  and  imperfect  heifers  twins  to  fertile  heifers. 

This  monster  is  by  far  most  frequent  in  cattle.  It  has  been  authen¬ 
tically  described  in  the  sheep  by  Roberts  and  Greenwood'72  and  in 
the  goat  by  Keller.’"0  It  is  probably  not  rare  in  the  sheep  and  goat, 
in  which  infertility  of  a  supposed  female  arouses  scant  attention.  It 


occurs  in  swine. 

I  wo  hypotheses  have  been  advanced  regarding  the  etiology  of 
these  asexual,  or  imperfectly  sexual  monsters.  At  almost  the  same 
period,  Keller  and  landler"’  and  Lillie121  arrived  at  the  conclusion 
that  the  genesis  of  the  free-martin  is  the  passage  of  testicular  hor¬ 
mones  from  a  male  to  a  female  twin,  owing  to  vascular  fusion  between 
their  chorionic  sacs.  I  he  hypothesis  is  in  accordance  with  the 
tradition,  which  has  not  yet  been  established  as  a  fact,  that  the  free- 
martin  is  primarily  a  heifer.  It  is  assumed  that  testicular  hormones, 
not  proven  to  exist  at  the  period  under  discussion,  pass  from  the 


-/ 

G 


in 


£ 

i—  u 
c3  ZZ 

£  Q 

J- 

o  c-> 
U  t: 


G 

<v 

X3 


O  oj 

£  S 

C/D 


< 

blj 


2  C 
o 

r"  03 
C/D  •£ 


u.  G 
£  O 
c/3  _ 
C  C 

o  5 

c 

c3 

£3  •£ 

3  03 

o  S 


03 


Asexual,  Acardiac  and  Amorphous  Twins 


63 


male  twin  to  the  ovaries  of  the  female,  arrest  their  development,  and 
cause  changes  in  the  glands  simulating  in  some  cases  the  histology  of 
the  testes.  I  his  hypothesis,  advanced  in  1916-1917,  has  been  gener¬ 
ally  accepted. 

In  1934,  T  '  expressed  the  belief,  based  upon  clinical  observations, 
that  the  tree-martin  has  its  genesis  in  a  defective  ovum,  without 
the  required  anlagen  for  the  evolution  of  a  physiological  genital 
system.  It  is  commonly  held  that  a  fertilized  ovum,  without  heart 
or  general  organization,  does  not  undergo  fetal  development  except 
it  be  in  vascular  communication  with  a  normal,  or  near-normal,  ovum. 
It  is  equally  true,  clinically,  that  a  completely  asexual  embryo  of  any 
species  of  domestic  mammal  does  not  survive  except  it  have  vascular 
connection  with  a  normal  twin.  Single  fetuses  of  both  sexes  are  born 
with  very  defective  reproductive  organs,  which  may  bar  reproduc¬ 
tion,  but  they  must  have  gonads  with  definite  resemblance  to  ovaries 
or  testicles. 

According  to  this  latter  hypothesis,  acardiac,  amorphous  and 
asexual  monsters  should  be  most  frequent  in  those  species  in  which 
vascular  anastomosis  between  the  intra-uterine  young  is  most  fre¬ 
quent  and  complete.  In  harmony  with  this  presumption,  this  series 
of  monsters  is  by  far  most  common  in  cattle,  where  twin  conception 
is  not  rare,  and  in  which  vascular  anastomosis  occurs  generallv  in 
twins  and  multiples.  Some  believe  that  acardiac  monsters  originate 
by  unequal  fission  of  a  single  ovum.  This  view  is  not  supported  by 
clinical  observations  upon  domestic  mammals.  Uniovular  twins  are 
not  definitely  known  to  occur.  It  needs  be  admitted  that,  had  the  al¬ 
leged  fission  in  Fig.  22  been  completed,  identical  twins  would  have 
resulted.  I  he  acardiac  and  amorphous  monsters  are  not  in  immediate 
contact  with  the  normal  twin,  but  the  former  have  definite  vascu¬ 
lar  cords  (an  afferent  artery  and  efferent  vein)  which  communicate 
with  the  allantoic  vessels  of  the  host  at  some  distance  from  the 
umbilical  cord.  In  a  case  cited  by  Fincher  and  Williams*7  Conklin 
diagnosed  bicornual  twin  pregnancy.  A  fertile  heifer  was  born  from 
one  horn  and  an  amorphous  monster,  weighing  nine  pounds,  from 
the  other.  Its  vascular  cord,  about  one  foot  long,  anastomosed  with 
the  allantoic  vessels  of  the  normal  twin  at  a  point  about  two  feet 
from  the  navel  cord  of  the  latter.  Each  ovary  had  a  corpus  luteum. 
Clearly  the  monster  was  due  to  a  separate  ovum,  not  a  fission.  As 
in  ordinary  twins,  so  in  acardiac  or  amorphous  monsters,  there  is 
commonly  a  history  of  precedent  genital  disorder  in  the  cow. 

I  he  hypothesis  that  the  free-martin  is  a  female  which  has  been 
unsexed  by  the  invasion  of  testicular  hormones,  through  vascular 
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anastomosis  with  a  male  twin  or  litter  mate,  is  highly  confusing,  in 
many  respects,  to  the  clinician.  Hughes”'  describes  asexual  swine 
fetuses  in  which  vascular  anastomosis  with  male  litter  mates  was 
evident.  In  one  case,  however,  the  male  had  died  at  12  cm.  and  the 
female  had  reached  15  cm.  Her  genital  system  was  approximately 
normal.  Hughes  concluded  that  the  female  genitalia  had  recovered 
after  the  death  of  the  male.  Since  the  growth  of  the  swine  fetus,  with 
a  gestation  period  of  about  115  days,  is  very  rapid  after  the  fetus 


Fig.  23.  Aniorphus  globosus.  Bovine. 

M,  Muzzle;  SM,  superior  maxilla  showing  white  denticles;  /.!/,  inferior  maxilla  with 
denticles;  BM,  buccal  mucosa  with  papillae;  T,  tongue;  /,  incisors. 


has  reached  12  cm.  in  length,  the  conclusion  of  Hughes  that  the 
female  genital  organs,  repressed  by  testicular  hormones,  could  re¬ 
cover  while  the  fetus  grew  3  cm.  appears  extremely  doubtful,  hincher 
and  Williams'7  have  recently  shown,  beyond  dispute,  that  vascular 
anastomosis  between  swine  litter  mates  does  not  always,  il  ever, 
unsex  the  females  involved.  The  uterus  of  a  sow  contained  eight 
fetuses  varying  in  length  from  15  to  20  cm.  At  the  ovarian  pole 
of  the  right  horn  there  was  a  healthy  female  fetus  in  an  independent 
chorion,  and  a  healthy  male  fetus  at  the  ovarian  pole  of  the  left 
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cornu,  with  independent  sac.  The  other  six  fetuses,  four  males 
and  two  females,  occupied  a  common  chorion,  with  a  common  vas¬ 
cular  supply.  I  lie  vessels  were  large  and  readily  followed  by  the 
naked  eye  from  end  to  end  of  the  common  chorion,  about  3  m. 
long-  I  lie  two  females  were  perfect.  Their  genital  organs  were  quite 
as  well  developed  as  those  of  the  independent  female.  When  four 
males,  in  a  common  chorion  with  two  females,  fail  to  interfere  visibly 
with  the  genital  development  of  the  latter,  through  the  agency  of 


Fig.  24.  Sagittal  Section  of  Fig.  23. 

/.  Incisors;  T,  tongue;  M,  muzzle;  B,  skull  bone?;  B' ,  Sternum ?  •  B" 
bone;  L,  lung;  R,  rumen;  O,  omasum;  U,  “navel.” 


unidentifiable 


testicular  hormones,  the  validity  of  the  Lillie  hypothesis  is  seriously 
challenged.  ' 

According  to  the  hypothesis  I  have  offered,  amorphous,  acardiac 
and  asexual  monsters  constitute  a  chain  of  phenomena,  which  pass 
by  imperceptible  gradations,  one  into  another;  they  have  definite 
scientific  interest  and  are  of  distinct  economic  importance.  The 
most  primitive  type  of  the  group,  Amorphous  globosus  (Gurlt),  con- 
sists  of  a  mass  of  fibrous,  or  other  primitive  tissue,  enveloped  in 
a  thick,  hairy  skin.  Spheroidal  in  shape,  it  may  be  but  two  or  three 
inches  in  diameter.  It  has  a  vascular  cord,  consisting  of  an  afferent 
artery  and  an  efferent  vein.  No  evidences  are  present  that  a  neural 
groove  has  existed  nor  that  the  germinal  area  of  the  blastoderm  has 
folded  ventral  wards,  in  a  movement  to  form  a  gut.  No  amnion  has 
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been  recorded.  In  the  absence  of  a  hind  gut,  no  allantois  appears 
possible.  There  is  observed  only  the  ball  of  hairy  skin,  covering 
tissues  which  do  not  form  organs. 

A  more  advanced  type  is  shown  in  Figs.  23-24.  In  this  monster, 
there  has  apparently  been  a  defective  neural  groove,  without  a  visible 
cerebro-spinal  nervous  system.  There  has  been  an  imperfect  ventral 


Fig.  25.  Bovine  Acardiac  Monster,  Twin  to  a  Viable  Bull. 

The  host  was  horn  at  295  days:  the  acardiacus,  with  a  diameter  of  45  x  50  cm. 
caused  dystocia  and  was  removed  manually. 

1,  1,  the  afferent  artery;  2,  2,  the  efferent  vein;  4,  the  vein  and  artery  in  a  common 
cord — at,  1,  and,  2,  the  vessels  have  been  separated  by  dissection;  5,  mesentery  of 
small  intestine  with  an  intricate  plexus  of  mesenteric  arteries;  6,  6,  6,  small  intestine; 
7,  empty  peritoneal  cavity,  the  gut,  6,  being  attached  to  the  opposite  half;  8,  vacant 
pleural  cavity;  9,  diaphragm;  10,  10,  oral  cavity;  11,  incisor;  12,  ear;  15,  cranial  vault; 
14,  cranial  base;  15,  brain  and  spinal  cord.  The  anterior  neuropore  remains  open,  as 
is  not  rare,  especially  in  the  Schistocephalus  bifidus  bovine  monster;  16,  the  spinal 
column  transversely  divided;  17,  unidentified  osseous  mass;  18,  cyst;  IQ,  projecting 
mass  of  tissue  covered  by  skin. 


folding  of  the  germinative  area  of  the  blastoderm,  with  the  definite 
formation  of  the  stomachs,  but  not  of  the  hind  gut.  There  may  have 
been  an  amnion,  but  in  the  absence  of  the  hind  gut,  and  hence  of 
the  allantoic  stalk,  there  could  be  no  allantois.  The  stomatodeal  pit  is 
comparatively  gigantic,  and  shows  clearly  the  teeth,  the  characteristic 
buccal  mucosa,  the  tongue,  etc.  No  pharynx  is  detectable,  and  hence 


67 


Asexual,  Acardiac  and  Amorphous  Twins 

no  heart  expected.  There  are  no  visible  signs  of  the  Wolffian  system, 
or  of  its  derivatives,  and  no  endocrine  glands. 

further  advancement  in  organization  is  shown  in  Fig.  25.  In  this 
case  there  is  a  definite,  though  imperfect,  cerebrospinal  nervous 
system,  and  the  blastoderm  has  undergone  well  defined  ventral  fold¬ 
ing,  to  constitute  a  gut,  enclosed  within  a  definite  peritoneal  cavity. 
Only  the  mid  gut  is  present,  with  a  definite  mesentery  and  a  liberal 
vascular  supply.  Pharynx,  heart,  aorta  and  allantois  are  wanting. 
Xo  Wolffian  or  endocrine  system  is  present.  The  absence  of  a  repro¬ 
ductive  system  can  not  be  attributed  to  the  invasion  of  the  monster 
by  testicular  hormones  from  the  viable  male  twin;  the  arrest  oc¬ 
curred  prior  to  the  formation  of  the  \\  olfiian  bodies  and  endocrine 
glands. 

As  the  teratological  approaches  the  physiological,  the  pharynx  and 
heart  appear.  The  heart  may  remain  in  the  pharyngeal  or  cervical 
zone.  The  Wolffian  system  appears,  from  which  develop  later  the 
urinary  and  genital  systems,  both  of  which  are  often  simultaneously 
teratological,  as  indicated  in  Fig.  7.  In  this  monster,  with  the  gastro¬ 
intestinal  system  protruding  through  the  navel,  but  one  kidney 
formed,  with  a  single  median  ureter,  and  a  one-horned  uterus.  From 
the  primitive  amorphous  monster  to  the  physiological  fetus,  every 
imaginable  defect  occurs  in  both  twins  and  singles.  The  otherwise 
physiological,  but  sexually  neuter  free-martin,  like  the  acardiac  mon¬ 
ster,  must  have  vascular  communication  with  a  viable  twin  in  order 
to  attain  fetal  development. 

Instead  ot  having  a  normal  heart,  like  that  of  the  free-martin, 
the  amorphous  monster  is  without  intrinsic  circulatory  system.  The 
afferent  artery  and  efferent  vein  are  possibly  the  derivatives  of  the 
vitelline  vessels.  The  circulation  of  the  monster  is  reversed,  and 
its  blood  supply  is  from  the  used  blood  of  the  host  embryo  on  its 
way  to  the  placenta.  The  monster  is  accordingly  dwarfed,  owing 
to  its  defective  vascular  supply. 

The  reproductive,  arising  secondarily  from  the  Wolffian  system,  is 
the  last  to  be  formed  in  the  embryo.  While  all  other  systems  have 
been  so  completely  developed  during  fetal  life  that  they  may  take 
up  their  ultimate  function  prior  to  or  immediately  after  birth,  the 
reproductive  organs,  not  at  all  essential  to  the  life  of  the  individual, 
are  functionless. 

Two  forces  conspire  to  cause  a  high  ratio  of  asexual  young  in 
cattle:  (1)  dairy  cattle  sufter  especially  from  genital  diseases  which 
disturb  ovarian  function,  and  frequently  cause  the  simultaneous 
discharge  ol  two  or  more  ova,  some  of  which  are  immature  or 
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teratological,  and  (2)  the  allantochorions  of  bovine  twins  or  multi¬ 
ples  regularly  fuse,  including  ample  vascular  anastomosis,  enabling 
amorphous,  acardiac  and  asexual  monsters  to  survive  as  parasites 
upon  normal,  or  near-normal  twins. 

Histologists  fail  to  discover  in  typical  free-martins  either  sperma¬ 
tozoa  or  ova  in  the  primitive  gonads.  Thus  in  the  gonads  of  the 
neuters  of  triplets  and  quintuplets  which  I  have  described,200  the 
histological  study  showed  that  no  differentiated  sexual  tissues  were 
present  in  the  gonads,  and  that,  as  has  usually  been  found,  the 
structure  of  the  tissues  is  most  suggestive  of  the  male.  The  general 
tradition  that  the  typical  free-martin  is  a  female  which  has  become 
unsexed  by  hormones  from  a  male  host,  inferentially  denies  that  an 
immature  or  asexual  ovum  may  escape  from  a  pathological  ovary  and 
become  fertilized.  It  is  undeniably  known  that  immature  sperma¬ 
tozoa  are  discharged  by  the  male  and  that  certain  sires  with  defective 
spermatozoa  beget  defective  young.  It  seems  inevitable  that  the  same 
principles  should  aply  to  the  reproductive  cells  of  both  sexes. 

The  advocates  of  the  hormone  hypothesis  contend  that  the  asexual 
individual  has  the  general  appearance  of  a  female.  This  belief  is 
perhaps  largely  due  to  the  fact  that  in  most  cases  the  urino-genital 
outlet  is  sub-anal  in  the  normal  vulvar  zone.  But  Fincher  and 
Williams'7  show  authentically  that  the  urino-genital  exit  may  be 
located  anywhere  between  the  anus  and  umbilicus,  and  its  form  and 
structure  may  be  such  as  to  call  for  vivid  imagination  to  permit  the 
observer  to  designate  it  as  vulva  or  by  other  term  used  in  normal 
anatomy.  Although  some  contend  that  the  adult  asexual  looks  like  a 
cow,  and  others  that  it  resembles  a  bull,  or  a  castrate,  any  experi¬ 
enced  clinician  can  generally,  if  not  always,  identify  at  a  glance  the 
typical  adult  free-martin,  without  observing  the  urino-genital  outlet; 
it  looks  like  a  free-martin  and  not  like  any  other  known  animal. 

A  second  argument  advanced  is  that,  unless  the  free-martin  is 
classed  as  a  female,  the  expected  sex  ratio  is  upset  and  there  is  a 
gross  excess  of  males.  It  has  been  shown,  however,  by  McPhee, 
Russell  and  Zeller132  that  when  swine  are  inbred,  in  addition  to  a 
decline  of  the  average  number  of  pigs  in  a  litter,  and  decrease  in 
average  birth  weight,  there  is  a  distinct  advance  in  the  ratio  of 
males.  In  all  animals  the  aborts  and  non-viable  young  are  predomi¬ 
nantly  male.  In  cattle  aborts  I  have  recorded  "’7  a  ratio  of  2  70  males: 
100  females  in  primipara,  and  252:100  in  pluripara.  In  Table  I, 
it  is  shown  that  in  a  group  of  genitally  unsound  cows  the  ratio  of 
live  male  to  female  calves  was  250:100.  The  rule,  at  least  for  dairy 
cattle  and  for  swine,  is  that  when  the  reproductive  health  of  a 
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large  group  of  breeding  animals  becomes  distinctly  subnormal,  the 
ratio  of  male  young  born  becomes  excessive.  Wells223  reports  upon 
two  cows  which  offer  a  remarkable  contrast  in  the  sex  ratio.  One 
bore  eighteen  single  calves  and  at  twenty-three  years  dropped  twins. 
Of  the  eighteen  singles,  14  were  heifers.  The  second  cow  produced 
twins  in  each  of  her  three  first  pregnancies  and  triplets  in  her  fourth. 
All  nine  were  bulls.  She  next  dropped  one  single,  a  heifer.  Admittedly 
they  are  extreme  cases. 

Aborted  human  ova  are  predominantly  male,  and  the  earlier  the 
abortion  occurs  the  higher  the  male  ratio.  Taussig193  cites  Mall  as 
having  found  an  excess  of  males  in  early  abortions.  Among  the  abor¬ 
tions  occurring  during  the  first  month  of  gestation,  80  per  cent  were 
teratological. 

Early  abortion  is  rarely  observed  in  either  the  mare  or  the  cow. 
Since  they  are  indeciduate,  the  abortion  is  not  accompanied  by  notable 
hemorrhage  or  other  clinical  phenomena;  the  ovum  is  expelled  un¬ 
seen  and  the  event  is  unavoidably  designated  sterility. 

Many  early  swine  embryos  die  but  are  not  expelled  if  their  litter 
mates  live.  Some  of  them  are  resorbed;  other  older  ones  undergo 
papyraceous  mummification.  The  latter  have  not  been  studied. 

Teratological  deviations  of  the  reproductive  organs  of  dairy  cattle 
abound  in  singles,  twins  and  higher  multiples.  They  are  of  every 
possible  gradation,  and  the  degree  of  arrest  in  singles  and  multiples 
overlaps.  In  general  it  may  be  stated  that  the  higher  the  multiple 
the  greater  the  incidence  of  monstrosities  and  the  higher  the  com¬ 
bined  ratio  of  males  and  sexually  defective  or  asexuals  to  fertile 
females.  I  bus  I  have  related  '  "  one  instance  of  quintuplets  con¬ 
sisting  of  four  neuters  and  one  male,  and  of  triplets  with  two  neuters 
and  one  male.  In  the  quadruplets  of  Hutt96  there  were  no  fertile 
females,  and  among  eight  recorded  progeny  the  dam  produced  no 
fertile  female. 

While  it  is  not  known  that  such  marked  neuters  as  are  frequently 
observed  in  bovine  twins  and  multiples  occur  in  singles  the  aber¬ 
rations  in  the  reproductive  systems  of  the  latter  may  be  very  ex¬ 
tensive.  Fincher  and  Williams57  describe  a  Brown  Swiss  single  mon¬ 
ster  of  fashionable  pedigree,  sold  as  a  bull  when  a  young  calf.  It 
failed  to  develop  the  appearances  of  sexual  desire  of  either  sex,  was 
unthrifty  and  hypognathic.  It  had  intraperitoneal,  spheroidal  gonads, 
5x4.75  cm.,  a  large  uterus  with  a  grossly  excessive  number  of 
caruncles,  and  a  normal  pelvic  urethra  and  penis.  The  gonads  were 
not  definitely  differentiated;  some  groups  of  cells,  as  shown  in 
Fig.  26,  resembled  seminiferous  tubules  without  spermatozoa  or 
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Fig.  26.  Sections  of  Gonads  from  Single,  Mixed-sexed  Bovine  Monster,  with 
Section  of  Normal  Bovine  Testicle  for  Comparison. 
u,  Section  of  arrested  gonad  suggesting  ovisacs;  b,  section  of  same  gland  resembling 
tubuli  seminiferi;  c,  sections  from  normal  bovine  testicle,  shown  under  high  power  at 
the  left,  and  low  magnification  at  the  right.  (Cornell  Veterinarian) 

spermatids,  while  other  groups  were  more  suggestive  of  Graffian 
follicles  without  ova.  The  dam  of  the  monster,  so  far  as  her  history 
was  available,  never  had  normal  heat  periods,  suffered  from  nympho¬ 
mania,  was  repeatedly  handled  because  of  sterility,  had  aborted,  and 
at  the  termination  of  each  gestation  lasting  to  term  had  dystocia  and 
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retained  placenta.  A  monster,  therefore,  was  simply  in  harmony  with 
a  universally  abnormal  breeding  history.  In  contrast,  Roberts  and 
Greenwood172  studied  a  twin  to  a 
normal  bull.  The  urino-genital 
exit,  located  as  shown  in  Fig.  27, 
somewhat  ventral  to  the  normal 
vulvar  zone,  consisted  of  irregu¬ 
lar  folds  of  the  skin  and  sub¬ 
cutaneous  tissues,  so  shaped  that 
Roberts  and  Greenwood  desig¬ 
nated  it  as  a  vulva  and  the  erectile 
organ  within  it  as  a  penis.  A  defi¬ 
nite  pelvic  urethra  was  present, 
surrounded  by  the  prostate  gland, 
the  penis  protruded  slightly  from 
the  urinary  exit,  curving  upward, 
the  urethra  opened  upon  the  dor¬ 
sal  surface  and  the  urine  was 
projected  “straight  up  into  the 
air."  a  quite  common  phenome¬ 
non  in  free-martins.  The  cause  of 
the  upward  direction  of  the 
stream  when  some  free-martins 
urinate  has  not  been  studied.  It  is 
probably  due  in  some  cases  to  the 
failure  of  the  urino-genital  canal 
to  form  a  urethra,  remaining 
open  as  a  groove  along  the  dorsal 
side  of  the  phallus.  I  saw  casually, 
without  available  history  or  op¬ 
portunity  for  autopsy,  an  adult 
bovine  monster,  which  behaved 
asexually.  There  was  a  deep 
urino-genital  groove,  lined  with 
mucosa,  extending  downward 
from  the  anus  for  over  one  foot. 

Roberts  and  Greenwood  desig- 


Fig.  27.  The  Urino-Genital  Exit  of  a 
Bovine  Monster,  Twin  to  a  Bull  and 
Designated  “Free-Martin.” 

It  will  be  observed  that  the  urinary 
outlet  is  abnormally  distant  from  the  anus, 
the  clitoris-penis  projects  upward  and  the 
tuft  of  hairs  growing  from  the  ventral 
border  of  the  opening  is  monstrously 
long  for  either  preputial  or  vulvar  tuft. 
( Roberts  &•  Greenwood ) 


nate  a  small  pocket  ventral  to  the  end  of  the  phallus  as  a  vulva,  despite 
the  presence  of  a  definite  pelvic  urethra  with  a  normal  prostate- 
structures  which  occupy  the  normal  vulval  zone.  They  concluded 
that  there  had  been  a  rotation  which  had  placed  the  penis  dorsal  in¬ 
stead  of  ventral  to  the  vulva.  Another  plausible  interpretation  would 
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be  to  say  that  t lie  phallus  had  beneath  it  a  small  sac  analogous  to  the 
prepuce  of  the  clitoris,  and  that  no  vulva  was  present. 

In  conformation  the  animal  resembled  a  bull  and  bellowed  like 
a  bull.  The  grossly  abnormal  urino-genital  exit,  Fig.  2  7,  had  a  tuft  of 
hairs  nine  inches  long — a  length  of  hairs  not  observed  with  a  normal 
vulva,  and  not  occurring  with  a  normal  prepuce.  The  single  described 
by  Fincher  and  Williams"  was  definitely  more  arrested  in  genital  de¬ 
velopment  than  was  the  free-martin  of  Roberts  and  Greenwood.  It  is 
contended,  under  the  prevailing  hypothesis  of  free-martinism,  that 
the  latter  monster  was  primarily  a  heifer  and  had  been  converted  into 
an  almost  complete  bull  by  the  testicular  hormones  from  its  host.  If 
that  be  admitted,  the  further  conclusion  becomes  inevitable  that  in 
bovine  twins  of  opposite  sexes,  the  testicular  hormones  may  transform 
the  female  ovum  into  a  complete  male  and  lead  to  the  birth  of  twin 
bulls,  one  of  which  was  originally  a  heifer. 

Single  and  twin  monsters  of  distinctly  female  type  also  overlap  in 
the  intensity  of  aberration.  The  incestuously  bred  singles  of  Fincher 
and  Williams,’3  as  indicated  in  Fig.  6,  were  quite  as  greatly  arrested 
in  development,  in  so  far  as  may  be  learned,  as  were  the  infertile 
quadruplets  of  Hutt9<i  and  Curson.38  The  host  in  bovine  asexuals  need 
not  be  a  male.  Wagner211  observed  a  typical  free-martin  twinned  with 
a  fertile  female.  Not  infrequently  the  defective  twin  to  a  male  has 
functioning  ovaries  without  the  presence  of  a  vagina.  She  may  come 
in  estrum,  and  rupture  of  the  vulva  may  occur  from  the  impact  of 
the  penis  of  the  bull  in  attempted  coitus.  I  have  known  of  one  such 
case.  Gall i' 7  reports  a  series  of  defectives,  born  co-twin  to  males, 
which  came  in  heat,  and  were  peremptorily  slaughtered  owing  to 
peritonitis  caused  by  rupture  of  the  aberrant  vulvo-vaginal  canal, 
following  coitus. 

Scant  study  has  been  given  to  asexuals  in  multipara.  Schaper177 
observed  in  a  herd  of  purebred  swine,  in  which  inbreeding  was  prac¬ 
ticed,  a  peculiar  type  of  offspring  designated  pummels  or  roly-poly 
pigs.  They  appeared  normal  at  birth  but  early  became  excessively 
fat  and,  upon  attaining  a  weight  of  eighty  to  one  hundred  and  sixty 
pounds,  would  unexpectedly  be  found  dead.  None  of  them  bred,  or 
was  known  by  Schaper  to  have  been  in  heat.  In  a  personal  com¬ 
munication,  Schaper  relates  that  no  study  had  been  made  of  the 
genital  organs. 

According  to  my  belief,  the  hosts  of  most  free-martins  are  males, 
not  because  the  asexuality  is  due  to  the  action  of  testicular  hormones, 
but  owing  to  the  clinical  fact  that  when  a  female  is  suffering  severely 
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from  genital  disease  or  sexual  overloading,  fertile  females  are  few 
among  her  progeny  and  the  ratio  of  males  is  excessive.  Reference 
has  already  been  made  to  the  quadruplets  described  by  Hutt.  It  is 
clear  that  the  cow  had  suffered  from  genital  disease.  Her  breeding 
history  indicates  that  at  twelve  years  of  age  she  had  produced  four 
bulls,  no  fertile  heifers,  one  typical  asexual,  one  non-viable  twin 
classed  as  a  heifer.  Two  of  the  quadruplets  came  in  estrum  but 
proved  infertile.  Inevitably  no  free-martin  could  emerge  otherwise 
than  as  co-twin  to  a  bull,  because  at  each  parturition  she  gave  birth 
to  a  bull. 

Further  evidence  that  free-martinism  is  not  the  destruction  of 
female  genitalia  by  the  action  of  male  hormones  is  provided  by 
monsters  of  mixed  sex.  It  is  not  very  rare  to  find  in  swine  a  testicle 
upon  one  side  and  an  ovary  upon  the  other,  with  near-normal  de¬ 
rivatives  of  the  Muellerian  ducts  (oviducts,  uterus,  cervix  and 
vagina )  succeeded  externally  by  either  a  vulva  or  a  penis.  Corner84 
reports  a  case  in  which  there  was  an  abdominal  testicle  on  one  side 
and  a  normal  ovary  upon  the  opposite  side,  with  4  recent  corpora 
lutea.  One  ovum  was  identified  in  the  oviduct.  The  testicle,  as 
is  normal  for  cryptorchid  gonads,  was  infertile.  If  one  of  the  gonads 
had  inhibited  the  development  of  the  other,  by  its  hormones,  the 
result  was  the  reverse  of  the  Lillie  hypothesis,  and  the  female  had 
inhibited  the  male  organ.  But  abdominal  testicles  are  regularly  in¬ 
fertile  and  the  action  of  ovarian  hormones  is  not  necessary. 

Equine  monsters  are  not  very  rare  in  which  two  cryptorchid  tes¬ 
ticles  are  present,  with  normal  oviducts,  uterus  and  vagina,  suc¬ 
ceeded  by  a  vulva  of  normal  size,  and  a  compromise  clitoro-penis. 
The  testicles  do  not  inhibit  the  development  of  the  derivatives  of  the 
Muellerian  ducts  and  of  a  vulva.  The  individual  may  display  bi¬ 
sexual  behavior  of  an  abnormal  type. 

If  male  hormones  unsex  a  female  twin,  because  of  anastomotic 
circulation  between  the  two,  it  would  appear  even  more  certain  that 
in  single  monsters,  with  one  testicle  and  one  ovary,  the  male  hormones 
would  inhibit  the  development  of  the  ovary,  the  two  having  a 
common  circulation.  On  the  contrary  the  female  gonad  takes  pre¬ 
cedence  and  sometimes  functions  while  the  male  gonad  is  not  known 
to  have  functioned  in  any  case.  This  reminds  one  of  the  effects  of 
hybridization  between  Equus  caballus  and  Equus  asinus,  and  be¬ 
tween  Bison  Americanus  and  Bos  domesticus.  The  male  hybrid  is 
infertile  in  each  case;  the  female  mule  rarely  breeds,  while  the  female 
American  buffalo-domestic  cow  hybrid  is  regularly  fertile. 
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In  themselves  the  hypotheses  concerning  free-martins  and  acardi- 
acs,  like  many  hypotheses,  are  of  little  practical  concern.  There  is 
another  side  to  the  question.  Under  the  prevailing  hypothesis,  free- 
martins  and  acardiacs  arise  as  the  whims  of  chance,  and  there  is 
nothing  to  be  done  but  to  accept  the  loss.  Neither  prophylaxis  nor 
therapy  is  available.  If,  however,  the  alternate  hypothesis  be  ac¬ 
cepted,  the  incidence  of  the  phenomena  may  be  effectively  controlled. 
I  he  release  of  the  twin  ova  and  their  fertilization  may  be  prevented 
and  the  consequent  monsters  avoided.  The  outstanding  cause  of  twin 
or  multiple  ovulation  is  an  unstabilized  state  of  ovarian  function, 
usually  manifesting  itself  in  definite  clinical  signs.  Several  factors 
leading  to  twin  ovulation  stand  out  clearly: 

(1)  Heifers  which  have  been  unhealthy  as  calves,  like  those  in 
Table  I,  ovulate  erratically,  and  when  they  produce  two  ova  simul¬ 
taneously,  one  is  probably  immature  or  otherwise  defective.  If  fer¬ 
tilized,  it  will  probably  become  a  free-martin,  acardiac  or  other  type 
of  monster.  1  he  remedy  lies  in  the  application  of  proper  health  meas¬ 
ures  during  early  post-natal  life. 

(2)  Ovulation  in  dairy  cows  is  unstable  during  the  first  sixty 
days  or  more  after  the  termination  of  a  pregnancy,  especially  when 
associated  with  abortion,  abbreviated  gestation,  retained  afterbirth 
or  other  important  pathological  phenomena,  as  indicated  in  Table 
XI.  I  he  palpation  of  the  ovaries  of  such  cows  per  rectum  reveals 
that  for  a  considerable  period  of  time  following  the  termination  of 
pregnancy,  twin  or  multiple  ovisacs  or  corpora  lutea  are  frequent. 
Consequently  early  conception  favors  twinning.  The  danger  is  avoid¬ 
able  by  withholding  the  animal  from  breeding  for  80  to  100  days 
or  more  until  stable  ovulation  is  signified  by  the  advent  of  heat 
periods  at  normal  intervals  and  the  normal  behavior  of  the  cow 
during  heat.  Ignoring  these  precautions  invites  twinning  and  the 
accompanying  disasters. 

(3)  The  ratio  of  twin  pregnancy  in  the  mare  is  far  higher  in  those 
which  are  bred  and  conceive  at  the  first  (  9th  day)  estrum  postpartum 
than  in  those  in  which  breeding  is  postponed  until  the  thirtieth  day  or 
later  after  having  foaled. 

(4)  The  most  spectacular  antecedent  of  twin  gestation,  with  the 
production  of  free-martins,  acardiac  and  other  monsters,  is  nympho¬ 
mania.  Numerous  cases  recover,  but,  as  pointed  out  by  Clapp,31  if 
rebred  early,  twinning  becomes  extremely  frequent.  During  nympho¬ 
mania  there  are  usually  present  two  or  more  cystic  ovisacs.  During 
convalescence  the  tendency  for  several  ovisacs  to  ripen  simultane¬ 
ously  is  well  marked.  The  danger  is  avoided  by  patiently  awaiting 
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the  recurrence  of  estrum  at  regular  intervals.  Additional  security 
is  readily  available  by  means  of  rectal  palpation  of  the  ovaries  while 
the  cow  is  in  heat,  and  withholding  the  animal  from  breeding  if  two 
or  more  ovisacs  have  ripened. 

(5)  After  mares  have  been  repeatedly  mated  with  famous  stallions 
which  are  infamously  diseased,  some  fertilizations  occur,  with  death 
and  disappearance  of  the  ovum,  leaving  the  reproductive  system  in 
a  state  of  chaos,  and  physiological  ovulation  interrupted  or  de¬ 
stroyed.  When  such  mares  are  tottering  toward  recovery,  twin  ovula¬ 
tion  and,  if  bred,  twin  pregnancy  are  probable.  The  remedy  is  obvious. 

Among  valuable  dairy  cattle  it  is  sometimes  desirable  to  determine 
if  a  given  calf,  born  co-twin  with  a  bull,  is  a  heifer  or  a  neuter. 
Observations  lead  to  the  inference  that  in  such  mixed  twins  the 
ratio  of  heifers  to  neuters  is  about  1:7  or  8.  With  such  a  ratio  it  is 
imprudent,  economically,  to  retain  the  group  of  7  or  8  until  of 
breeding  age,  pending  an  authentic  diagnosis. 

1  he  phallus  of  the  free-martin  is  commonly  a  compromise  be¬ 
tween  a  clitoris  and  a  penis;  it  is  too  large  for  a  clitoris  and  too 
small  for  a  penis.  The  organ  often  curves  upward  toward  the  tail, 
the  urethra  is  not  surrounded  by  the  phallus  and  the  urinary  stream 
strikes  against  the  concave  anterior  surface  of  the  phallus  and  is 
deflected  upwards;  when  the  calf  urinates  the  jet  arches  upward  and 
backward,  wholly  unlike  either  heifer  or  bull.  If  a  large  sound  is 
used  which  can  not  readily  pass  into  the  urinary  bladder,  if  the 
animal  is  a  heifer,  the  sound  passes  into  the  vagina  to  the  cervix;  if 
a  neuter,  the  sound  lodges  against  the  anterior  end  of  the  pelvic 
urethra  wrhere  the  hymen  is  located  in  the  female. 

Some  practitioners  state  that  reliable  diagnosis  may  be  made  by 
rectal  palpation  of  the  new-born  calf,  especially  within  the  first  few 
days.  The  index  finger  is  passed  into  the  rectum  and  the  tip  bent 
down  toward  the  bladder.  If  the  calf  is  a  heifer,  the  cervical  cone  is 
readily  palpable,  and  just  beyond,  the  uterine  cornua  may  be  identi¬ 
fied.  If  the  calf  is  an  asexual,  the  finger-tip  contacts  the  urinary 
bladder,  covered  by  a  very  thin  membrane.  Instead  of  the  uterus  one 
may  feel  the  vestiges  of  the  Muellerian  ducts  as  parallel  fibrous 
cords.  Other  clinicians  report  difficulty  in  thus  reaching  a  reliable 
diagnosis. 

A  visual  diagnosis  may  be  made  with  the  aid  of  a  suitable  specu¬ 
lum  or  an  ordinary  test  tube.  The  latter  may  be  passed  into  the 
vulva  and,  if  desirable,  the  area  illuminated  by  means  of  a  flash¬ 
light.  The  meatus  urinarius  then  becomes  visible  at  the  antero- 
ventral  end  of  the  vulva.  If  the  animal  be  a  free-martin,  no  vagina 
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is  present.  Very  rarely,  an  otherwise  normal  heifer  may  have  a  per¬ 
sistent  hymen,  which  may  mislead  the  examiner.  That  is  not  im¬ 
portant,  because  the  female  should  be  discarded  as  a  breeder,  al¬ 
though  the  persistent  hymen  may  be  overcome  by  surgical  operation. 

Usually  a  linger  may  be  passed  into  the  genito-urinary  opening. 
If  the  individual  is  a  heifer,  the  finger  passes  into  the  vagina  and 
contacts  the  cervix;  if  a  neuter,  the  finger  is  halted  just  above  the 
meatus  urinarius.  If  the  examiner  is  not  experienced,  a  normal 
heifer  calf  should  be  used  for  comparison.  When  the  calf  has  be¬ 
come  sufficiently  developed  to  permit  the  introduction  of  the  hand 
into  the  rectum,  identification  is  readily  made.  Sometimes  the  twin 
to  a  bull  is  an  imperfect  female,  with  functioning  ovaries.  Galli ,,1T 
as  stated  above,  has  observed  coital  rupture  of  the  urino-genital 
canal.  I  his  suggests  that,  before  breeding  such  animals,  rectal  and 
vaginal  examination  be  made  and  the  safety  of  the  coitus  be  de¬ 
termined. 

Generally  speaking,  bovine  twins  are  undesirable  as  breeding 
animals.  They  are  usually  born  after  abbreviated  gestation,  which 
importantly  lowers  their  breeding  strength.  A  more  serious  obstacle  to 
their  breeding  value  is  that  they  are  largely  teratological  and  are 
frequent  bearers  of  structural  defects,  especially  of  the  reproduc¬ 
tive  system.  Some  heifers  twin  to  a  bull  breed  well,  but  quite  fre¬ 
quently  their  reproductive  behavior  is  bad.  Thus  an  extreme  exam¬ 
ple  is  recorded  by  Andres,5  in  which  a  cow  born  twin  to  a  bull 
produced  five  bull  calves,  two  free-martins  and  ended  her  career, 
after  a  gestation  of  369  days,  with  a  male  fetal  cadaver  weighing 
217.8  pounds,  removed  postmortem  because  of  irremedial  dystocia. 
The  fetus  had  suffered  from  profuse  diarrhea  and  the  amniotic 
cavity  contained  numerous  hairballs.  Unless  there  exist  special  rea¬ 
sons  for  the  retention  of  twins  as  breeding  stock,  they  should  be 
discarded. 

The  importance  of  twin  conception  does  not  end  with  the  twinning 
alone,  but  the  incidence  of  twin  pregnancy  affords  a  valuable  meter 
for  the  reproductive  health  of  the  herd,  fiock  or  stud.  When  ade¬ 
quate  measures  are  applied  for  the  control  of  twin  pregnancy,  free- 
martins  and  acardiacs,  the  same  measures  operate  favorably  upon 
the  incidence  of  sterility,  abortion  and  other  interferences  with 
reproduction. 


Pathological  Spermatogenesis 

The  sire  constitutes  one-half  the  breeding  unit,  which  may  vary 
from  ten  to  one  hundred  females,  or  in  the  current  boom  in  artificial 
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insemination  in  dairy  cattle,  the  females  assigned  to  a  sire  may  be 
several  hundred.  Authetic  data  are  not  available  for  accurate  meas¬ 
urement,  but  the  ratio  of  infertile  and  subnormally  fertile  males 
closely  approaches  that  of  females.  The  low  fertility  of  uniparous 
males  does  not  stand  out  clinically  so  clearly  as  that  of  females. 
\\  hen  physiologically  but  one  ovum  is  discharged  during  a  given 
estrual  period,  its  failure  of  fertilization  or  viability  stands  out 
prominently.  In  contrast.  Schmaltz,178  citing  von  Bernhardt,  places 
the  number  of  spermatozoa  at  a  single  ejaculation  by  a  healthy 
stallion  at  a  minimum  of  ten  billion.  Since  but  one  is  essential  to 
fertilization,  the  ratio  of  physiological  spermatozoa  in  a  given  ejacu¬ 
lation  of  semen  may  be  very  low  and  fertilization  remain  possible, 
as  is  well  shown  by  the  stallion  illustrated  in  Figs.  28,  121,  and 
131.  1  he  presence  of  vast  numbers  of  motile  spermatozoa  has  in  the 
past  given  a  false  feeling  of  security  in  the  fertility  of  a  male  despite 
the  presence  in  many  cases  of  a  high  ratio  of  defective  cells.  The 
belief  has  apparently  prevailed  that  all  motile  spermatozoa  are 
physiological. 

Early  writers  upon  sterility  of  male  domestic  animals  concerned 
themselves  chiefly  with  those  in  which  spermatozoa  were  not  pro¬ 
duced  or  were  not  ejaculated  at  coitus,  or,  if  ejaculated,  were  not 
motile.  Such  cases  are  not  at  all  rare  and  the  remedy  is  obvious.  A 
far  more  serious  economic  problem  arises  when  a  sire  visibly  fertilizes 
a  healthy  female  only  after  repeated  copulations,  or,  when  used 
upon  a  group  of  healthy  females,  causes  recognizable  pregnancy  in 
only  a  small  ratio  of  animals.  It  is  even  more  disastrous  when  a 
normal  ratio  of  females  bred  to  a  given  sire  become  evidently  preg¬ 
nant  and  the  young  die  during  intra-uterine  life,  or  are  born  non- 
viable,  or  non-fertile. 

There  is  the  further  serious  peril  that,  though  a  male  is  able  to 
fertilize  the  ovum,  because  the  spermatozoa  are  pathological  the 
fertilized  ovum  perishes  early  without  the  pregnancy  having  become 
clinically  recognizable.  In  such  cases  the  ovum  may  undergo  decom¬ 
position  and  resorption  with  damage  to  the  placental  tissues.  It  is  not 
essential  in  such  case  that  the  male  shall  transmit  infection  to  the 
female:  when  the  ovum  dies,  its  presence  as  a  dead  body  invites  in¬ 
fection  from  any  and  every  available  source  and  the  dead  ovum  may 
thus  be  said  to  cause  infection. 

There  is  an  ancient  tradition  that  interference  with  the  production 
of  ideal  young  in  quantity  and  quality  is  referable  to  the  female.  Out 
of  that  tradition,  apparently,  arises  the  word  gynecology  (the  dis¬ 
eases  of  woman).  This  suggests  pathological  forces  which  affect  only 
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the  female  sex,  and  in  the  causation  of  which  the  male  can  have  no 
part.  I  he  tradition  is  not  yet  dead,  nor  are  there  important  symp¬ 
toms  that  it  may  perish  in  the  near  future.  In  veterinary  medicine 
contagious  abortion  is  yet  chiefly  a  female  complaint  highly  infec¬ 
tious  from  one  female  to  another,  but  not  readily  transmitted  from 
one  sex  to  the  other.  So,  with  sterility,  during  recent  decades  much 
has  been  said  of  the  causes  which  act  upon  the  female  and  very 
little  concerning  those  which  affect  the  male.  Spectacular  propa¬ 
ganda  are  launched  of  panaceas  for  sterility  which  are  to  be  given 
to  the  female — vitamins,  minerals,  hormones — which  are  not  essen¬ 
tial  for  the  male  in  order  that  he  may  produce  healthy  spermatozoa. 
As  yet  we  are  largely  in  the  dark  in  many  highly  important  respects, 
but  recent  clinical  studies  have  served  to  throw  some  important  light 
upon  the  problems  involved. 

In  1922,  W.  W.  Williams2'1"’  showed  that  in  a  large  dairy  herd  the 
six  leading  sires  varied  widely  in  their  reproductive  efficiency.  The 
best  sire  required  an  average  of  1.58  services  per  observed  concep¬ 
tion;  the  poorest,  3.85  copulations.  The  recorded  abortion  rate  in 
the  recognized  pregnancies  of  the  former  was  25.8  per  cent;  in  the 
latter  66.7  per  cent. 

In  1923  P'°  reviewed  the  work  of  W.  W.  Williams,  adding  further 
data,  which  appeared  to  show  conclusively  that  a  genitally  unsound 
male  may  readily  transmit  to  a  healthy  female  with  which  he  copu¬ 
lates  disease  which  may  prevent  recognizable  pregnancy,  or  recog¬ 
nizable  pregnancy  may  be  induced  to  be  followed  by  abortion  or 
the  birth  of  non-viable  young.  The  metritis  associated  with  abortion 
may  prove  mortal,  or,  after  apparent  recovery,  may  serve  as  a 
permanent  barrier  to  conception  when  mated  with  a  healthy  male. 
"Fable  II,  taken  from  the  cited  contribution,  reveals  some  interesting 
clinical  facts  in  the  breeding  history  of  a  definitely  diseased  bull 
compared  with  healthy  sires  in  a  herd  where  all  females  occupied 
common  paddocks  and  were  in  constant  and  intimate  contact  day 
and  night.  The  diseased  bull  was  purchased  from  a  highly  fashion¬ 
able  Holstein-Friesian  herd,  as  a  calf,  and  had  not  been  used 
previously.  The  table  speaks  for  itself.  Upon  physical  examination  I 
could  discover  no  genital  abnormalities  among  the  unfertile  females. 
The  seminal  vesicles  of  bull  2  had  undergone  abscessation  and,  as  is 
the  rule,  the  abscess  had  ruptured  into  the  rectum  as  shown  in  Fig. 
138.  The  clinical  facts  are  related  to  show  that  a  bull  calf,  not 
previously  used,  went  into  a  healthy  herd,  caused  sterility,  abortion 
and  fatal  metritis,  and  virtually  ruined  the  females  which  were  bred 
to  him.  It  is  immaterial,  from  the  clinical  standpoint,  whether  the 
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Table  II 


Breeding  Records  of  a  Diseased,  Compared  with  Healthy  Bull, 
in  a  Purebred  Herd. 
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la  signifies  cows  bred  to  Bull  1  which  had  not  been  bred  previously  to  Bull  2;  lb,  cows 
bred  to  Bull  1  which  had  been  bred  to  Bull  2  in  1919  and  1920;  xb,  cows  bred  to  Bull  2 
in  1919  and  1920  and  bred  to  two  other  bulls  in  1921. 


bull  was  or  was  not  infected  with  Bacillus  abortus.  If  it  were  that 
organism,  the  losses  which  followed  his  use  were  not  due  to  its 
invasion  by  way  of  the  mouth,  as  is  generally  claimed.  It  spread  only 
by  sexual  contact.  Otherwise  the  animals  not  bred  to  him  would  have 
suffered  equally  with  those  which  were.  The  disaster  might  have 
been  avoided  by  a  competent  examination  of  the  diseased  sire  prior 
to  purchase. 

A  second  example  presented  in  the  same  contribution  was  that  of 
five  sires  used  in  a  stud  during  1920-1921.  The  mares  were  said  to 
have  been  immunized  against  contagious  abortion  by  the  use  of 
bacterins.  No  record  was  available  showing  that  any  other  aborti- 
facient  organism  was  present  in  the  stud.  As  indicated  in  Table  III, 
there  were  few  recognized  pregnancies  to  protect  against  equine 
infectious  abortion.  Stallion  1  in  the  table  is  interesting.  He  had  been 
an  illustrious  sire  in  the  famed  Blue  Grass  region  of  Kentucky  but, 
having  become  a  sexual  wreck,  he  was  presented  to  the  stud  with  a 
fanfare  of  trumpets.  His  semen  contained  few  spermatozoa,  with 
subnormal  motility.  Three  microscopic  fields  were  used  in  order  to 
assemble  the  four  defective  spermatozoa  shown  in  Fig.  28.  No  two 
are  alike  and  no  one  of  the  four  is  physiological.  Fig.  29,  showing 
healthy  spermotozoa,  is  inserted  for  comparison.  The  stallion  was 
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Table  III 

Breeding  Records  in  a  Stud  During  1920  1921. 
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technically  fertile:  he  produced  3  recognized  conceptions,  one  of 
which  ended  in  abortion,  and  a  second  illustrated  the  opposite  ex- 
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Fig.  28.  Spermatozoa  from  Stallion  1  in  Table  III. 

A  sire  of  extremely  low  fertility,  whose  badly  diseased  genital  system  is  illustrated 
in  Figs.  121  and  121 .  Three  fields  were  used  in  order  to  assemble  four  spermatozoa.  No 
two  of  the  cells  are  alike  and  no  one  morphologically  normal. 
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Table  IV 

Breeding  Records  of  Three  Hereford  Bulls  During  Ten  Years. 
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treme  by  being  carried  far  beyond  normal  term,  and  born  a  worth¬ 
less  darf.  Seventeen  mares  bred  to  stallion  1  were  later  bred  to 
presumably  fertile  sires,  which  made  an  average  of  13.26  services 
each  for  the  four  viable  foals  produced. 

In  1923  I240  observed  that  certain  sires,  like  No.  3  in  Table  IV, 
produced  a  greater  number  of  daughters  of  high  breeding  power. 
At  that  period  such  a  phenomenon  was  passed  over  as  a  mildly  inter¬ 
esting  vagary  of  chance.  Further  and  more  extensive  studies  show 
that  the  data  are  clinically  significant,  that  reproductive  power  is 
transmitted  by  parent  to  offspring,  and  that  the  higher  the  breeding 
efficiency  the  more  closely  the  ratio  of  females  equals  that  of  the 
males.  Since  the  sire  is  half  the  breeding  unit,  his  reproductive  health 
and  vigor  constitute  a  highly  essential  element  in  pedigree. 

In  1925  Williams  and  Savage2110  submitted  the  results  of  the  micro- 
pathological  study  of  the  spermatozoa  from  23  7  bulls,  most  of  which 
had  been  used  as  sires  in  large  purebred  herds.  Authentic  data  were 
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obtained  regarding  the  fertility  in  19S  cases,  of  which  34.4  per  cent 
were  definitely  low  in  reproductive  power.  Many  pathological  changes 
in  the  morphology  of  the  sperm  cells  were  described  and  illustrated, 
and  it  was  clearly  shown  that  in  most  instances  the  fertil it v  of  a 
bull  could  be  authentically  determined  by  a  microscopic  study  of  the 
hxed,  stained  spermatozoa,  even  though  it  was  impossible  by  ordi¬ 
nary  clinical  examination  to  detect  the  presence  of  disease  of  the 
genital  organs.  The  erroneousness  of  the  previously  accepted  belief 


Fir,.  20.  Healthy  Equine  Spermatozoa.  (Cornell  Veterinarian) 


that  the  presence  of  numerous  motile  spermatozoa  in  semen  indi¬ 
cated  satisfactory  fertility  became  equally  evident.  It  remained 
evident,  of  course,  that  freshly  ejaculated  semen  without  motile 
spermatozoa  was  non-fertile,  but  the  far  more  important  truth  be¬ 
came  obvious  that  semen  might  have  many  motile  spermatozoa  and 
the  male  not  only  be  of  low  fertility,  but,  far  worse,  be  highly  dan¬ 
gerous  as  a  transmitter  of  genital  disease,  causing  abortion,  retained 
afterbirth  and  other  phenomena  ending  in  sterility. 

It  was  further  shown  by  Williams  and  Savage  that,  by  the  more 
technical  microprojection  method  of  accurate  measurements  of  sper¬ 
matozoa,  the  fertility  of  bulls  could  be  authentically  determined  in 
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most  cases  by  the  variation  in  the  head  lengths.  This  was  not  put 
forth  as  a  better  method  so  much  as  a  verification  of  the  simpler  one 
of  estimating  the  variations  in  head  measurements  of  spermatozoa 
directly  under  the  microscope. 

Numerous  investigators  had  previously  reported  the  existence  of 
dimorphism  in  spermatozoa,  and  had  reached  the  conclusion  that 
one  size  was  male  and  the  other  female,  and  that,  by  separating  the 
two  sexes  and  resorting  to  artificial  insemination,  sex  could  be  con¬ 
trolled.  Williams  and  Savage  and  others  have  failed  to  recognize  the 
dimorphism  of  bovine  spermatozoa. 

In  ideally  healthy  sires  the  spermatozoa  are  strikingly  uniform  in 
morphology.  Bulls  of  fairly  satisfactory  fertility  may  show  160  to 
170  abnormal  sperms  per  1000,  but  beyond  that  ratio  the  evidence 
indicates  low  fertility  with  high  intra-uterine  disease.  The  ratio  of 
abnormal  spermatozoa  in  the  presence  of  fair  fertility  seems  to  be 
somewhat  higher  for  the  stallion,  and  may  sometimes  reach  as  high 
an  incidence  as  200  per  1000,  possibly  owing  to  the  vastly  greater 
number  of  cells  in  a  single  ejaculation. 

In  1930,  \\  .  L.  Williams  and  Savage250  found  that  the  measure¬ 
ments  of  the  head  lengths  of  equine  spermatozoa  by  microprojection 
were  reliable  indices  of  the  fertility  of  the  stallions  and  that  the 
findings  were  in  harmony  with  the  usual  microscopical  study  of  the 
stained  spermatozoa  and  with  the  breeding  records  of  the  sires. 

In  1934  Lagerlof1"  published  the  most  exhaustive  researches  in 
this  field  which  have  yet  appeared,  along  with  a  very  extensive 
bibliography  and  many  excellent  illustrations.  The  studies  of  Savage, 
W.  Williams  and  myself  were  fully  supported  in  all  essentials 
and  the  investigations  pushed  further  to  include  the  histology  of 
the  testicles  and  epididymes.  Lagerlof  was  able  to  show  that,  when 
the  spermatozoa  are  morphologically  abnormal,  the  epithelium  of 
the  tubuli  seminiferi  shows  an  endless  variety  of  pathological  changes 
corresponding  in  degree  with  the  ratio  and  extent  of  morphological 
abnormalities  in  the  sperm  cells.  The  morphological  abnormalities 
are  not,  therefore,  at  least  in  most  cases,  due  to  changes  occurring 
after  the  spermatozoa  have  left  the  tubuli  seminiferi  and  entered 
the  epididymis  or  the  vas  deferens. 

Accordingly,  females  mated  with  sires  having  an  excessive  ratio 
of  morphologically  defective  spermatozoa,  conceive  with  difficulty; 
the  resulting  pregnancies  are  largely  interrupted  by  abortion;  the 
duration  of  gestation  is  erratic;  the  new-born  are  frail  and  the  sur¬ 
vivors  of  sub-normal  value;  and  the  reproductive  and  physical  life 
of  the  female  is  placed  in  peril. 
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Sometimes  the  study  of  the  stained  spermatozoa  has  failed  to 
reveal  the  cause  of  a  high  incidence  of  sterility  and  abortion  when 
it  is  otherwise  shown  that  the  sire  is  at  fault.  A  conspicuous  failure 
to  trace  the  prevalence  ot  abortion  and  sterility  to  morphological 
abnormalities  of  the  spermatozoa  was  reported  by  Lothe  in  1929. 121 
His  observations  were  made  in  a  Bang-negative  herd  in  which  abor¬ 
tion,  sterility  and  pyometra  flourished.  Lothe  stated  that  in  the  case 
of  a  certain  bull  “a  considerable  number  of  cows  bred  to  him  failed 
to  show  estrum  following  service  and  were  found  to  be  carrying  no 
calves,  but  instead  their  uteri  contained  from  one  to  several  quarts 
of  white  fluid.”  Apparently  material  had  been  supplied  to  competent 
bacteriologists  for  technical  examination.  Bacillus  abortus  could  not 
be  incriminated.  Semen  was  forwarded  to  a  recognized  authority  but 
no  abnormalities  of  the  spermatozoa  were  found  which  might  explain 
the  clinical  phenomena. 

Not  long  afterward  Abelein1  submitted,  in  1932,  convincing  evi¬ 
dence  that  a  trichomonad  was  the  cause  of  much  abortion  and  pyo¬ 
metra  in  herds  where  Bacillus  abortus  could  not  be  incriminated. 
Later  many  reports  appeared  announcing  the  presence  of  this  de¬ 
structive  parasite  in  numerous  locations  in  the  Linked  States.  The 
trichomonad  was  known  to  exist  in  Europe  as  early  as  1900,  and 
was  believed  by  a  few  to  be  pathogenic,  but  the  Bacillus  abortus  so 
monopolized  the  attention  of  veterinarians  and  breeders  that  other 
pathogenic  forces  interfering  with  reproduction  were  virtually  ig¬ 
nored.  The  overwhelming  evidence  submitted  by  Abelein  compelled 
attention  to  the  trichomonad  disease.  Looking  backward  to  the  con¬ 
tribution  by  Lothe  in  1929  it  becomes  reasonably  clear  that  tricho¬ 
monad  infection  caused  the  confusion. 

It  is  important  that  the  fact  be  recognized  that  serious  genital 
infection  may  exist  and  cause  great  losses  without  having  caused 
recognizable  injuries  to,  or  abnormalities  of  the  spermatozoa  at  the 
moment  of  ejaculation.  So  far  as  at  present  known,  with  the  excep¬ 
tion  of  the  trichomonad  disease,  an  intelligent  study  of  the  stained 
spermatozoa  definitely  establishes  the  fitness  or  unfitness  of  the  sire. 

Most  American  states  require  that  purebred  cattle  must  pass  a 
satisfactory  test  for  contagious  abortion  before  they  may  be  sold  for 
breeding  purposes  in  another  state,  or  shall  be  shown  at  fairs.  This 
test  furnishes  no  assurance  of  fertility  or  freedom  from  important 
genital  disease.  The  prudent  buyer  of  valuable  horses  or  cattle  for 
breeding  purposes  should  have  a  dependable  examination  made  of 
the  animal,  which  in  the  male  should  include  an  examination  of  his 
spermatozoa. 
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Such  examination  is  to  the  mutual  interest  of  seller  and  buyer. 
With  a  colleague,  I  examined  the  semen  from  a  fashionably  bred 
bull  under  negotiation  for  sale  into  a  foreign  country.  We  unhesi¬ 
tatingly  pronounced  the  animal  infertile.  Despite  this  opinion  the 
breeder  sold  the  animal,  shipping  him  about  5000  miles,  The  pur¬ 
chase  price  was  necessarily  refunded  and  the  breeder  lost  prestige. 

One  of  the  trying  problems  in  veterinary  ethics  arises  in  connec¬ 
tion  with  the  public  services  of  famous  race  horses.  Such  stallions 
command  service  fees  as  high  as  $1,000  to  $2,500  for  the  season 
without  assurance  of  a  foal  or  even  pregnancy.  The  stallion  owner 
sometimes  dictates  that  ere  a  mare  be  served  she  shall  pass  a  satis¬ 
factory  bacteriological  examination  by  a  person  of  his  selection. 
While  this  may  afford  some  protection  for  the  stallion,  it  provides  no 
safety  for  the  mare.  In  order  to  make  a  showing  of  consistency,  the 
stallion  owner  may  also  have  the  same  party  examine  the  semen  of 
his  stallion,  so  that  he  may  assure  the  owner  of  the  mare  of  the  sexual 
health  of  the  sire.  A  client  had  booked  mares  to  a  famous  sire  at 
$2,000  each.  In  behalf  of  my  client  I  procured  semen  from  the  stal¬ 
lion  and  supplied  samples  to  two  highly  competent  colleagues.  Each 
of  the  three  of  us  working  independently  found  600  to  700  defective 
spermatozoa  per  1000  and  unhesitatingly  advised  my  client  against 
breeding  to  the  stallion.  Meanwhile  another  veterinarian  of  high 
repute  in  the  field  of  equine  genital  diseases  had  examined  the  semen 
of  the  stallion  and  had  submitted  a  report  that  the  motility  of  the 
spermatozoa  was  “approximately  80  per  cent”  and  that  the  “stained 
smears  of  semen  showed  considerable  numbers  of  abnormal  cells.” 
My  report  to  my  client  created  a  furore  and  the  stallion  owner  for¬ 
warded  a  copy  of  the  report  of  his  veterinarian  to  show  that  I  was  in 
error.  As  a  matter  of  fact  his  veterinarian  had  not  stated  that  the 
stallion  was  either  fertile  or  free  from  transmissible  infection.  The 
veterinarian  was  under  important  obligations  not  to  condemn  the 
stallion,  and  hence  submitted  a  diplomatic  report  which  was  non¬ 
committal.  Not  long  afterward  the  sterility  and  infectiousness  of  the 
stallion  became  so  obvious  to  all  that  he  was  retired  from  the  stud. 

No  effective  method  for  the  control  of  these  perils  has  yet  been 
devised.  Perhaps  a  satisfactory  plan  could  be  adopted  by  breeders’ 
associations,  by  which  a  sire  offered  for  public  service  might  be 
examined  by  an  expert  not  dependent  upon  the  owner  of  a  diseased 
stallion  for  his  living.  Somewhat  similar,  but  less  urgent  conditions 
apply  to  bulls  belonging  to  bull  associations. 

The  technic  for  the  examination  of  semen  will  be  described  in 
conjunction  with  the  discussion  of  the  diseases  of  the  testicles. 
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Pathological  Duration  of  Gestation 

Much  has  been  thought,  and  far  more  written,  concerning  the 
gieat  peril  of  abortion.  Almost  nothing  has  been  said  regarding  the 
ultimate  eftect  upon  mother  or  young  of  those  abnormally  short,  or 
abnormally  long  gestations  which  result  in  the  birth  of  living  young. 
V\  hile  discussing  twin  gestation,  it  was  observed  that  in  a  vast 
majority  of  cases,  abbreviated  gestation  ensued,  followed  by  an 
appalling  death  rate  among  the  young  and  the  parturient  females. 
It  inevitably  follows  that  in  such  a  group  of  subnormal  vigor,  the 
surviving  members  have  a  low  average  resistance  and  are  wanting 
in  fertility.  Abnormalities  in  the  duration  of  pregnancy  are  insepa¬ 
rably  linked  with  abortion,  retained  afterbirth,  dystocia  and  other 
interferences  with  reproduction.  The  intelligent  animal  husbandman 
selects  as  breeding  stock  those  animals  which  appear  to  have  been 
well  nourished  throughout  their  lives,  but  he  habitually  regards  birth 
as  the  beginning  of  life.  He  fails  to  fully  realize  that  the  life  of  the 
individual  begins  with  the  union  of  the  ovum  and  spermatozoon  and 
that  proper  nutrition  is  just  as  essential  during  intra-uterine,  as  dur¬ 
ing  extra-uterine  life. 

I  he  physiological  duration  of  gestation  in  domestic  animals  has 
not  been  directly  studied.  It  has  been  largely  assumed,  though  neither 
proven  nor  alleged,  that  a  gestation  period  has  been  normal  if  the 
young  or  mother  survives.  That  is  not  the  end.  Prominent  writers 
sometimes  say  that  a  cow  “calved  normally”  when  the  calf  was  dead 
and  the  cow  died.  1  he  most  important  variations  in  the  duration  of 
gestation  occur  in  unipara,  since  in  multipara  the  presence  of  a 
healthy  fetus  tends  to  prevent  the  early  expulsion  of  others  present 
which  may  be  diseased  or  dead;  the  maturity  of  a  healthy  fetus  dic¬ 
tates  its  birth  and  with  it  the  expulsion  of  diseased  or  dead  fetuses. 

Schmaltz1  ,s  places  the  typical  duration  of  gestation  for  the  mare 
at  from  310  to  360  days,  or  a  variation  of  50  days.  He  admits,  how¬ 
ever,  that  wider  variations  occur,  and  cites  Tessier  as  placing  the 
extremes  at  287  to  419  days.  Most  writers  are  silent  regarding  the 
vigor,  fertility  and  longevity  of  the  young  born  at  various  durations 
of  pregnancy. 

Premature  birth,  if  it  is  meant  thereby  that  a  foal  was  born  in  an 
otherwise  healthy  state,  though  immature  in  development,  is  virtually 
unknown  clinically.  A  foal  may  be  born,  after  an  abbreviated  gesta¬ 
tion,  so  badly  diseased  that  it  may  not  live,  but  that  is  pathological. 
Upon  the  other  hand,  premature  birth  is  common  in  cattle,  and  as  in 
the  mare  is  associated  intimately  with  genital  disease.  Prolonged 
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gestation,  less  common  in  the  cow  that  in  the  mare,  apparently  has 
the  same  significance.  There  is  no  known  duration  of  gestation  in 
the  mare  or  cow,  at  which  living  offspring  may  be  born,  that  the 
young  may  not  be  weak  and  prove  short-lived  or  infertile.  Fortu¬ 
nately  some  facts  are  now  available  which,  intelligently  applied  by 
the  breeder,  may  aid  him  in  determining  the  predestined  value  of  a 
young  animal  at  the  time  of  its  birth. 

Abbreviated  Gestation 

Abbreviated  gestation  is  highly  prevalent  in  cattle,  especially 
among  the  dairy  breeds  where  genital  diseases  are  rampant.  In  Table 
II  it  is  clearly  shown  that  the  average  duration  of  pregnancy  was 
5.79  days  shorter  in  those  cows  bred  to  Bull  2  than  among  those  of 


Table  V 

Breeding  Behavior  of  Two  Jersey  Bulls  in  a  Herd. 


No.  Bull 

Number  of 
Live  Calves 
Produced 

Average 
Duration  of 
Pregnancy 

Number  of 
Services 
per  Calf 

Per  Cent 
Abortions 

7 

30 

276 

4.1 

34.8 

3 

19 

284.5 

2.9 

13.6 

Bull  1.  Abortion  and  metritis  were  rampant  among  the  cows  of  Bull 
2,  and  many  of  the  cows  which  survived  were  sterile. 

Many  of  the  short  durations  of  pregnancy  were  naturally  in 
heifers,  the  diseased  bull  having  been  purchased  chiefly  to  serve  the 
daughters  of  Bull  1.  First  pregnancies  in  dairy  heifers  are  usually 
said  to  be  shorter  than  those  of  pluripara,  but  in  this  case  the  dif¬ 
ference  is  quite  beyond  the  usual  estimate.  Moreover,  as  will  be 
shown  later,  abbreviated  gestation  does  not  occur  in  heifers  which 
were  healthy  when  born,  are  maintained  in  good  health  during  calf- 
hood  and  are  permitted  to  attain  ample  maturity  prior  to  breed¬ 
ing.  So  far  as  could  be  determined,  the  females  bred  to  Bull  2  were 
healthy  until  bred.  The  seminal  vesicles  of  Bull  2,  as  shown  in  Fig. 
138,  were  virulently  diseased,  and  so  far  as  yet  learned,  such  disease 
is  uniformly  associated  with  serious  genital  disease  in  the  females 
served.  A  second  illustration  is  submitted  in  Table  V,  showing  the 
breeding  behavior  of  two  Jersey  bulls  in  an  agricultural  college  herd. 
The  original  herd  sire,  No.  7,  was  doing  badly,  while  the  new  sire. 
No.  3,  introduced  to  take  his  place,  although  used  upon  cows  which 
had  previously  aborted  to  No.  7,  shows  a  definitely  more  physio- 
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logical  duration  of  gestation  and  a  far  lower  incidence  of  abortion. 
Such  examples  abound  without  number. 

Individual  exceptions  occur  in  which  calves,  born  at  270  days  or 
less,  grow  well  and  are  highly  fertile  and  efficient.  When  large  num¬ 
bers  are  carefully  studied,  it  is  found  that  heifers  born  at  2  79-288 
are  eventually  the  best  breeders  and  that  when  gestation  falls  below 
270  days  the  breeder  is  on  dangerous  ground  if  he  retains  such  an 
animal  for  breeding  purposes.  The  fertility  and  reproductive  strength 
of  a  herd  of  cows  may  be  authentically  measured  by  the  ratio  of 
individuals  carried  in  utero  between  279  and  288  days,  to  those  fall¬ 
ing  outside  this  optimum. 

Recorded  data  seem  to  teach  that  the  duration  of  pregnancy  is 
greater  for  the  male  than  for  the  female  young.  That  can  only  be 
alleged  for  unipara,  since  twins  and  multipara  are  born  simultane¬ 
ously  regardless  of  sex.  According  to  the  data  I  have  had  oppor¬ 
tunity  to  study,  the  variation  in  the  duration  of  pregnancy  of  the 
two  sexes  is  largely,  if  not  generally  pathological.  More  males  than 
females  are  aborted.  If  these  were  included  in  the  calculations,  the 
duration  of  gestation  would  be  longer  for  females.  In  the  mare  pro¬ 
longed  gestation  is  frequent  and  the  foals  carried  grossly  over  time, 
according  to  my  observations,  are  males  and  severely  diseased.  It  is 
these  diseased  male  foals  which  largely  serve  to  lead  to  the  belief 
that  gestation  is  longer  for  males  than  for  females. 

A  careful  study  of  twin  gestation  in  the  cow  tends  to  throw  some 
light  upon  the  problem  of  the  variations  in  the  duration  of  pregnancy. 
Twenty-four  twin  pregnancies  in  a  large  Holstein-Friesian  herd  have 
been  arranged  in  Table  VI.  There  were  7  pairs  of  bulls,  BB.  9  mixed 
pairs  of  one  bull  and  one  heifer  or  neuter,  BH/N,  and  8  pairs  of 
heifers,  HH.  Among  the  mixed  twins  was  one  heifer  known  to  have 
been  fertile.  Accordingly  there  were  23  bulls,  17  heifers  and  8  neuters 
or  unrecognized  heifers.  The  viability  of  heifer  twins  was  87.5  per 
cent  compared  with  56.2  for  the  bulls  and  mixed  pairs.  While  these 
data  are  too  limited  to  provide  a  basis  for  definite  conclusion,  other 
clinical  observations  support  the  inference  that  the  apparently 
greater  duration  of  pregnancy  for  single  males,  and  the  higher  inci¬ 
dence  of  abortion  and  non-viables  for  them  is  pathological,  not 
physiological. 

Prolonged  Gestation 

Prolonged  gestation  is  most  common  in  the  mare,  but  by  no  means 
rare  in  the  cow.  The  most  spectacular  prolongations  of  gestation 
commonly  observed  are  those  cases  in  the  mare  in  which  pregnancy 
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Table  VI 

The  Duration  of  Gestation  and  the  Mortality  of  Bovine  Twins  According  to  Sex. 


Average 

Extremes 

Variant 

Number 

Duration  of 

OF 

IN 

Pregnancy 

Duration 

Days 

Viable 

HR 

4 

273.75 

268-277 

9 

Non-Viable 

3 

272.67 

252-301 

49 

Total 

7 

273.29 

252-301 

49 

Viable 

RH/N 

5 

280.20 

275-286 

11 

Non-Viable 

4 

262 . 00 

225-288 

63 

Total 

9 

272.1 1 

225-288 

63 

Viable 

HH 

7 

276.71 

268-283 

15 

Non-Viable 

i 

277.00 

277 

0 

Total 

8 

276. 75 

268-283 

15 

closely  approaches,  or  exceeds  365  days  and  the  foal  is  frequently 
born  mortally  ill  from  sepsis — the  so-called  “sleepers.” 

\  on  Oettingen'  in  his  admirable  study  observed  that  “Many 
foals  born  in  the  Trakehnen  stud  after  a  period  of  gestation  of  but 
315  to  320  days  have  developed  into  excellent  brood  mares  and  sires. 
On  the  contrary,  according  to  observations  in  Trakehnen,  the  foals 
with  gestation  periods  of  more  than  11  months  seldom,  those  of  more 
than  345  days  almost  never  attain  distinction  in  the  stud  as  adults.” 
In  1901  Sohnle”  made  the  highly  significant  statement,  “Mothers 
of  very  weak  foals  quite  largely  go  over  their  time.”  He  thus  clearly 
indicates  that,  according  to  his  observations,  prolonged  gestation  in 
the  mare  was  inseparably  linked  with  utero-fetal  pathology.  This 
view  is  in  accord  with  all  available  records. 

In  a  small  stud  with  unusually  accurate  breeding  records  I  have 
made  studies'” J  upon  the  fertility  of  the  mares  according  to  the  dura¬ 
tion  of  time  they  were  carried  in  utero.  Table  VII  from  these  studies 
shows,  as  graphically  as  is  possible  with  so  few  mares,  the  vital 
influence  of  the  duration  of  pregnancy  upon  the  future  fertility  and 
breeding  value  of  the  fetus.  It  shows  that  the  state  of  nutrition  of  the 
fetus  within  the  uterus  is  of  fundamental  importance  in  determining 
the  value  of  the  individual  in  its  post-natal  life. 

When  carefully  studied,  the  few  available  facts  regarding  pro¬ 
longed  gestation  in  cattle  indicate  that,  whenever  the  female  fetus 
is  carried  beyond  288  days,  there  is  an  ever-increasing  peril  that,  if 
she  survives,  she  will  prove  a  poor  breeder.  Wagner211  supplies  a 
highly  illustrative  example  from  the  Braunvieh  herd  of  the  Hohen- 
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Table  VII 

I  he  Breeding  Efficiency  of  Mares  According  to  the  Duration  of  Time  They  Were  Carried 

in  Utero  as  Fetuses. 


heim  agricultural  school.  Wagner  observed  that  the  13  daughters,  9 
granddaughters  and  2  great-granddaughters  of  Bull  X  were  ex¬ 
tremely  poor  breeders,  while  the  associated  females  of  the  herd,  in¬ 
cluding  the  dams  of  the  13  daughters,  were  highly  fertile.  The  aver¬ 
age  duration  of  gestation  for  the  2  7  pregnancies  of  Bull  X  was  295 
days.  I  he  average  durations  for  8  other  bulls  in  the  herd  were  285; 
289;  289;  289.5;  289.5;  290;  291  and  291.5  respectively.  Wagner 
advises  me  personally  that  9  of  the  15  heifer  calves  by  Bull  X  were 
carried  in  utero  292  to  320  days.  The  duration  of  gestation  is  ap¬ 
parently  high  in  Braunvieh  (Brown  Swiss).  Wagner212  finds  that  in 
the  Hohenheim  herd,  among  342  single,  and  1 1  twin  births  which 
he  classed  as  of  normal  duration,  the  general  average  was  291  days 
or  4  days  less  than  the  average  pregnancies  established  by  Bull  X. 

The  daughters  of  Bull  X  have  been  arranged  in  Table  VIII,  with 
the  9  granddaughters,  and  2  great-granddaughters — a  total  of  24 
females,  with  69  pregnancies.  Of  these,  44  are  recorded  as  physio¬ 
logical  calvings  (C).  There  were  8  abortions,  2  premature  births  and 
3  dead  at  birth,  a  total  of  18.8  per  cent.  Retained  afterbirth  followed 
11.6  per  cent  of  the  pregnancies  and  nymphomania  occurred  in  8.7 
per  cent.  The  family  promptly  became  extinct.  Wagner  concludes 
that  the  sire  carried  hereditary  defects  in  his  reproductive  system 
which  rendered  his  progeny  of  low  fertility. 

None  of  the  24  female  descendents  of  Bull  X  died  from  genital 
disease;  sterility  is  the  only  cause  recorded  for  discarding  them.  With 
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Table  VIII 

Breeding  Record  of  Female  Progeny  of  Bull  X  (Wagner). 


Cow  number 

■  Result  first 
'  breeding  period 

Non -pregnant 
interval 

o  ^ 

CJ  Q. 

^  hr 

■*->  .  ^ 

£  J 

c 

a 

to 

13  - 

*7“  > 

C  jy 

£.E 

Result  third 
breeding  period 

Non-pregnant 

interval 

Result  fourth 

breeding  period 

bQ 

— 

'  l— 

n  ^ 

z'  .s 

Result  fifth 

breeding  period 

Non-pregnant 

interval 

1 

C 

118 

c 

158 

C 

51 

CC 

216 

S.K 

2 

2' 

C 

321 

c 

93 

C 

109 

C.R 

N.K 

C 

162 

X 

182 

S.K 

3 

3' 

3" 

C 

286 

c 

118 

C 

142 

C 

105 

C 

229 

A 

273 

c 

91 

C 

100 

C 

S.K 

4 

4' 

C 

158 

C.M 

462 

CRN 

112 

C 

175 

C 

Sd 

C 

120 

C 

110 

C 

116 

A 

Sd 

5 

6 

C.M 

K 

C 

187 

c 

121 

C.R 

198 

D.C 

170 

c 

730 

7 

X 

912 

S.K 

8 

c 

? 

A.X 

K 

9 

c 

185 

D.C 

N.K 

10 

c 

187 

C 

252 

C 

87 

C 

82 

c 

10' 

C.R 

172 

C.R 

K 

10" 

C.R 

K 

10* 

C 

? 

S.K 

10** 

A 

p 

D.C 

K 

11 

CC.M 

K 

12 

C 

274 

C 

220 

C.R 

124 

C.N 

326 

C.N 

K 

12' 

AN 

139 

C 

68 

C 

S.K 

13 

A 

229 

C 

207 

c 

173 

C 

103 

CC 

272 

13' 

A 

362 

A 

S.K 

13" 

C 

244 

S.K. 

C  =  Ca!f;  CC  =  Twins;  A=Abortion;  X=  Premature  birth;  R=  Retained  afterbirth; 
M  =  Metritis;  N  =  Nymphomania;  I)  =  Dead  at  birth ;  S  =  Sterile;  K  =  Killed;  'or"  =  Daugh¬ 
ter;  *  or  **  =  granddaughters. 


Result  sixth 

breeding  period 
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an  average  duration  of  gestation  in  the  entire  herd  of  291  days,  it 
would  be  necessary  for  a  cow  to  become  pregnant  at  74  days  after 
parturition  in  order  to  calve  again  within  one  year.  Table  VIII  shows 
that  but  two  pregnancies  came  within  this  limit,  Nos.  1  and  12.  The 
former  bore  twins  and  was  then  sterile;  the  latter  was  sterile  after 
the  one  early  conception.  There  were  six  conceptions  at  less  than  100 
days  post-partum,  and  of  these  three  became  pregnant  later  once 
each.  The  interval  between  parturition  and  the  next  conception  is 
given  for  41  animals,  with  an  average  of  1  74  days.  The  period  during 
which  sterile  females  were  retained  and  efforts  made  to  breed  them 
is  recorded  in  only  6  cases,  with  an  average  of  407  days.  There  were 
3  twin  pregnancies:  2  cows  failed  to  again  become  pregnant;  the 
third  became  pregnant  once  after  twinning,  had  retained  afterbirth 
and  was  thereafter  sterile. 

Professor  Udall  personally  relates  that  in  a  large,  highly  fertile 
Guernsey  herd,  under  his  professional  supervision,  the  pregnancies 
by  a  supposedly  valuable  bull  were  grossly  prolonged.  When  his 
heifers  came  into  breeding,  their  milk  yield  was  subnormal  and  all 
were  discarded.  Fertility,  including  a  normal  duration  of  pregnancy, 
is  fundamentally  necessary  to  satisfactory  dairying  efticiencv. 

Prolonged  gestation  in  the  mare,  so  far  as  known,  is  commonly 
associated  with  subnormal  development  and  weight  of  fetus,  ap¬ 
parently  because  of  interferences  with  nutrition.  In  contrast,  the 
bovine  fetus  grows  continuously  during  prolonged  pregnancy  and 
frequently,  if  not  generally,  results  in  fetal  giantism  with  dystocia. 

I  his  is  well  illustrated  by  Andres’  who  records  a  cow  slaughtered  at 
the  369th  day  of  gestation  because  of  irremediable  dystocia  owing 
to  fetal  giantism.  The  fetus  weighed  217.8  pounds,  its  hair  was 
superabundant  and  very  long,  dentition  was  far  advanced  beyond 
the  normal  of  a  new-born  calf  and  some  of  its  organs  were  gigantic 
for  a  fetus.  Andres  cites  incomplete  reports  upon  53  cases  of  pro¬ 
longed  gestation.  All  the  fetuses  were  gigantic;  several  of  them  had 
suffered  from  fetal  diarrhea,  accompanied  by  hairballs  in  the 
amniotic  liquid.  Apparently  the  hairballs  were  meconial  masses 
consisting  chiefly  of  the  superabundant  hairs.  The  sex  is  mentioned 
of  but  few,  with  a  marked  predominance  of  males.  The  Andres  cow 
had  given  birth  to  five  bulls  and  two  neuters  (free-martins)  and  the 
giant  fetal  cadaver  he  describes  was  a  male. 

Defective  Nutrition  of  the  Fetus 
After  a  healthy  ovum  has  been  fertilized  by  a  sound  spermatozoon, 
it  immediately  becomes  important  that  the  new  individual  shall  have 
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at  its  command  an  ample  quantity  and  quality  of  nutriment.  It  has 
been  already  pointed  out  that  when  the  uterus  is  diseased  neither  the 
quantity  nor  quality  of  nutrient  material  can  be  supplied;  it  has 
been  equally  shown  that  in  cases  of  twin  or  multiple  pregnancy,  one 
or  more  young  may  be  deprived  of  adequate  food  supply  because  it  is 
denied  sufficient  placental  area. 

I  have  presented  evidence257  aiming  to  show  that  in  a  large  herd  of 
Holstein-Friesian  cattle  in  the  tropics,  out  of  doors  day  and  night, 
and  dependent  w'hollv  upon  grazing  throughout  the  year,  the  in¬ 
cidence  of  conception  and  the  vigor  of  the  resulting  calves  rose  and 
fell  in  regular  cadence  with  the  rainfall,  shown  in  Chart  I,  which,  by 
controlling  the  quantity  and  quality  of  forage,  fixed  the  state  of  the 
nutrition  of  animals.  When  drought  came  and  the  grass  was  scant 
and  dry,  conception  decreased  and  the  resultant  calves  were  of 
subnormal  vigor;  when  rains  were  generous  and  grass  abundant, 
fertility  rose  and  the  calves  born  were  of  greater  value.  When  food 
falls  below  physiological  requirements  in  quantity  or  quality, 
whether  in  intra-  or  extra-uterine  life,  disease  follows.  By  disinfec¬ 
tion.  isolation  or  immunization,  an  individual  may  be  protected  in  a 
measure  against  this  or  that  bacillus  or  virus,  but  disease  in  some 
form  still  persists.  Depriving  the  fetus  of  physiological  nutrition 
can  not  be  segregated  from  the  supplying  of  the  fetus  with  toxic 
elements.  If  the  maternal  uterus  is  diseased,  or  if  during  a  prior 
pregnancy  important  areas  of  the  placenta  have  been  destroyed  or 
seriously  damaged,  then  inevitably  the  health  of  the  fertilized'  ovum 
within  it  is  in  peril.  Thus  Sohnle1'  cites  the  breeding  histories  of  3 
mares  which  evidently  had  chronic  uterine  disease: 

1.  Born  1874;  aborted  1878  and  1879;  live  foal  with  arthritis 
1880,  1881,  1882;  aborted  1883;  foal  with  arthritis  1884;  aborted 
1885.  Discarded,  no  healthy  foal. 

2.  Born  1875;  foal  with  arthritis  1879;  barren  1880;  healthy 
foal  1881;  healthy  foal  1882;  foal  with  arthritis  1883;  aborted  1884, 
1885.  Discarded. 

3.  Born  1875;  aborted  1880,  1881;  foal  with  arthritis  1882; 
barren  1883;  barren  1884;  foal  with  arthritis  1885.  Discarded,  no 
healthy  foal. 

An  imported  thoroughbred  mare  under  my  immediate  care  foaled 
in  1925  at  329  days  and  retained  her  afterbirth  1.5  hours.  Bred 
8  days  post-partum,  failed;  bred  22  days  post-coitum,  failed;  bred 
25  days  post-coitum,  conceived.  Foaled  at  380  days,  dystocia.  Foal, 
Fig.  190,  small  and  extremely  emaciated.  The  two  extensor  pedes 
muscles  of  the  anterior  limbs  had  parted  from  their  tendons  above 
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the  carpus  and  the  free  ends  of  the  tendons  dropped  down  in  their 
sheaths  as  in  Fig.  189.  The  foal  could  not  stand  for  several  days.  The 
flexors  pedes  of  the  posterior  feet  pulled  away  from  their  attachments 
to  the  pedal  bones  and  the  foal  stood  upon  the  distal  ends  of  the 
metatarsals.  It  lived,  but  was  worthless. 


Fin.  30.  Pathological  Equine  Placenta,  Following  387  Days  Pregnancy. 

The  placental  surface  is  thickly  covered  over  with  dirty-gray  necrotic  masses,  one 
of  which  at,  .4,  is  more  than  one  inch  across.  (Cornell  Veterinarian) 


A  thoroughbred  mare  born  in  1911  was  barren  in  1915;  non-viable 
filly  (duration  of  gestation  unknown)  1916;  barren  1917;  viable 
filly  at  384  days  1918;  non-viable  filly  at  387  days  1919;  barren 
1920,  1921,  1922;  non-viable  colt  at  387  days  1923;  barren  1924; 
critically  diseased  colt  at  387  days  1925.  1  personally  observed  the 
colt.  He  was  unable  to  get  up  for  several  days  and  could  not  stand 
when  helped  up.  He  was  semi-comatose  and  extremely  emaciated. 
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I'he  fetal  membranes  (Fig.  30)  were  grossly  overweight  and  the 
placental  surface  thickly  covered  with  necrotic  masses  as  great  as 
5  cm.  in  diameter.  The  membranes  are  more  minutely  described  else¬ 
where.24''  Despite  the  atrocious  record,  the  mare  and  her  then  ap¬ 
parently  vigorous  colt  sold  in  a  dispersal  sale  at  $5,200,  inferentially 
upon  the  belief  that  they  were  of  value  for  breeding  or  racing.  Viable 
young  born  under  such  environment  can  not  be  vigorous  and  fertile. 
As  indicated  also  in  preceding  discussions,  diseases  of  the  repro¬ 
ductive  system  constantly  tend  toward  the  production  of  monsters, 
as  is  well  illustrated  by  the  observations  of  Fincher  and  Williams/'7 
in  which  a  thoroughly  diseased  cow,  with  a  history  of  repeated 
sterility,  dystocia,  abortion,  retained  placenta  and  nymphomania, 
produced  in  the  normal  course  of  pathological  events  a  monster  with 
large  gonads  having  imperfect  histological  characters  of  seminiferous 
tubules  and  ovisacs,  a  large  uterus  with  gross  multiplication  of 
caruncles  and  a  comparatively  normal  pelvic  urethra  and  penis. 

Wing’1’  records  that  in  1910-1911  there  occurred  in  the  Cornell 
University  dairy  herd  a  severe  outbreak  of  metritis.  I  was  the 
veterinary  attendant  during  this  period  and  realized  but  partly  that 
the  infection  was  essentially  one  of  saturation,  involving  most,  if  not 
all  animals,  without  causing  marked  clinical  disease  in  the  majority. 

I  lie  bulletin  of  Wing  does  not  include  all  breeds,  but  only  Holstein- 
Friesians.  There  were  born  in  the  herd,  chietly  during  the  prevalence 
of  the  metritis,  a  group  of  18  heifers  comprising  Holstein-Friesians, 
Jerseys,  Guernseys  and  other  dairy  breeds.  When  the  heifers  had 
arrived  at  breeding  age  they  were  subjected  to  an  experiment  with 
abortion  bacterins,  as  a  test  of  the  alleged  power  of  the  bacterins  to 
prevent  abortion  and  allied  ills.  The  behavior  of  the  heifers  after 
the  administration  of  the  bacterins  is  illustrated  in  Table  I.  It  is 
impossible  to  separate  accurately  the  relative  effects  of  the  ante- 
and  post-natal  factors  which  operated.  My  daily  contact  with  the 
herd  before,  during  and  after  the  puerperal  sepsis  disaster,  which 
will  be  more  fully  discussed  under  metritis,  compels  me  to  conclude 
that  intra-uterine  disease  constituted  the  primary  factor  in  causing 
their  extremely  low  fertility.  The  heifers  of  the  herd  had  been 
breeding  poorly  for  several  years,  but  no  preceding  or  succeeding 
crop  of  heifers  bred  so  badly. 


Chapter  IV 

THE  INFLUENCE  OF  THE  HEALTH  OF  THE 
NEW-BORN  UPON  ITS  FERTILITY 
AS  AN  ADULT 

T  I  I  I'LE  study  has  yet  been  given  to  the  problem  of  the  influence 
of  the  health  of  the  young  animal  upon  its  ultimate  repro¬ 
ductive  power.  Little  direct  evidence  can  be  drawn  from  human 
medicine,  to  which  the  veterinary  profession  so  largely  turns  for 
fundamental  principles.  The  duration  of  time  between  birth  and 
reproduction  is  so  incomparably  greater  in  man  than  in  animals  that 
the  correlation  is  less  readily  studied.  Dairy  heifers  are  commonly 
bred  at  15  months,  and  dairy  bulls  are  placed  in  heavy  breeding 
service  at  a  much  earlier  age.  The  milk-feeding  period  for  dairy 
calves  usually  covers  six  months,  during  which  time  they  are 
notoriously  unhealthy.  Then  follows  an  interval  of  not  more  than 
nine  months,  for  the  recovery  of  vigor,  before  the  heifer  is  bred. 

In  1916  I  submitted  data230  from  a  dairy  herd  of  500  cows.  The 
establishment  had  been  having  serious  and  increasing  losses  from 
calf  mortality.  Of  the  surviving  heifers  an  appalling  ratio  aborted 
their  first  pregnancies,  following  which  many  had  to  be  discarded 
because  of  sterility.  Changes  were  made  in  the  feeding  of  the  calves, 
primarily  for  the  purpose  of  lowering  the  calf  mortality.  This  having 
succeeded,  it  was  found  that,  when  the  calves  fed  under  the  revised 
plan  arrived  at  breeding  age,  their  fertility  was  excellent,  and  the 
abortion  rate  in  primipara  dropped  amazingly.  Some  of  the  facts  are 
presented  in  Table  IX. 

As  is  inevitable  in  all  herds,  other  forces  were  at  work  to  modify 
the  ratio  of  reproduction.  So  far  as  could  be  determined  by  clinical 
observation  the  betterment  was  clearly  due  to  the  changes  in  the 
feeding  of  the  calves.  Naturally,  also,  in  harmony  with  the  marked 
rise  of  reproductive  health,  the  milking  efficiency  of  first-calf  heifers 
advanced  greatly. 

I  have  recorded2  ,7  more  extensive  data  regarding  the  influence  of 
the  health  of  young  calves  upon  their  vigor  and  fertility  as  adults  in 
the  large  Holstein-Friesian  herd  shown  in  Table  X.  All  cattle  in 
the  herd,  except  young  calves  which  were  being  fed  milk,  were 
dependent  upon  grazing.  The  quantity  and  quality  of  forage  were 
controlled  by  the  rainfall.  The  precipitation,  which  was  extremely 
variable,  was  accurately  recorded  month  by  month.  The  foundation 
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animals  consisted  of  55  females  and  5  males  bred  in  the  northern 
United  States,  in  8  large  herds  from  Massachusetts  to  North  Dakota. 
One  of  the  males  had  been  used  sparingly,  almost  if  not  wholly  upon 
a  group  of  1  7  heifers  included  in  the  purchases.  None  of  the  females 
had  calved;  31  were  pregnant  and  24  non-pregnant  when  purchased. 
Since  the  assembling  of  the  herd  in  1920-1921  no  fertile  female  has 
been  sold  or  discarded  and  no  females  have  been  added.  In  1932 
two  bulls  were  added. 

The  Holstein-Friesian  herd  is  completely  encircled  by  a  highly 
fertile  herd  of  25,000  Herefords,  the  two  breeds  separated  only  by  a 


Table  IX 

(  hanges  in  the  Fertility  of  Heifers  Following  Improvements  in  the 
Feeding  as  Young  Calves. 
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wire  fence,  and  approximately  5000  Hereford  calves  are  born  and 
raided  annually  in  the  paddocks  immediately  surrounding  the  dairy 
herd.  Loth  breeds  are  kept  on  ground  having  essentially  the  same 
altitude,  have  the  same  forage,  rainfall,  trade  wind,  and  drinking 
water.  The  soil  consists  of  disintegrated  lava  from  the  same  volcano 
It  would  be  difficult,  if  not  impossible,  to  imagine  a  more  completely 
identical  environment.  The  outstanding  difference  in  the  handling  of 
the  two  herds  is  the  inherent  contrast  between  the  dairying  and  beef- 
producing  industries.  The  dairy  calves  are  removed  from  their  dams 
when  about  one  day  old,  fed  milk  manually  and  bred  at  15  months; 
the  Hereford  calves  take  naturally  the  little  milk  their  dams  have  to 
oiler  and  are  first  bred  when  two  years  old.  The  dairy  cow  is  expected 
to  produce  an  economically  profitable  amount  of  milk  through  twice 
as  long  a  period  as  the  nursing  time  of  the  Hereford,  and  during  the 
greater  portion  of  this  time  to  nourish  a  rapidly-growing  fetus.  Each 
of  the  two  herds  serves  as  a  control  upon  the  other.  The  vacillations 
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in  the  rainfall  from  1920  to  1933  are  graphically  shown  in  Chart  I. 
I  he  rainfall  for  1934,  1935,  and  1936,  not  included  in  the  chart,  has 
been  14.10,  15.95,  and  33.17  inches  respectively.  In  December  1936 
the  precipitation  was  11.37,  compared  with  11.41  inches  for  the 
entire  year  of  1932,  emphasizing  the  gross  inequality  and  consequent 
immense  variation  in  the  quantity  and  quality  of  forage. 

In  Table  X  the  vacillations  in  reproduction  are  shown.  A  careful 
study  of  the  chart  and  table  indicates  that  the  conceptions  of  the 


Chart  1.  The  Rainfall  in  the  Area  Occupied  by  Herd  Shown  in  Table  X. 


cows,  involving  presumably  the  fertility  of  bulls  and  cows  alike,  rose 
and  fell  in  cadence  with  the  precipitation;  within  about  30  days 
subsequent  to  copious  rains,  when  the  grass  was  lush  and  the  animals 
had  advanced  in  condition,  the  rate  of  conceptions  rose.  Of  even 
greater  importance,  it  appears  that  calves  carried  in  utero  during 
good  grazing,  when  mature,  were  better  breeders. 

(a)  Calves  born  prior  to  October  25,  1929,  were  the  product  of 
the  plan  of  breeding  in  force  since  the  establishment  of  the  herd; 

(b)  those  born  after  October  25  were  grown  under  revised  plan; 

(c)  when  the  calves  handled  under  the  revised  plan  had  reached 
breeding  age,  the  heifers  were  mated  with  bulls  grown  under  the 
same  management,  and  in  1932  two  new  bulls  were  introduced  for 
outcrossing.  The  revised  plan  for  feeding  calves  will  be  considered 
when  dealing  with  the  diseases  of  the  new-born. 
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Apparently  it  is  believed  that,  if  a  young  animal  is  born  normally 
and  survives,  its  reproductive  system  will  develop  physiologically, 
regardless  of  defective  health  from  birth  to  the  commencement  of 
sexual  function.  Those  heifers  produced  within  the  herd  depicted 
in  I  able  X,  and  born  from  1920  to  1929  inclusive,  showed  general 
genital  hypoplasia.  The  degree  of  hypoplasia  varied.  A  large  ratio 
of  heifers  2.5  to  3.0  years  old,  and  weighing  1000  pounds  or  over, 
suffered  from  severe  dystocia.  The  vulva  was  so  small  that  the  ap¬ 
plication  of  traction  for  the  removal  of  the  relatively  small  calf,  in 
normal  presentation  and  position,  occasionally  resulted  in  the  com- 
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:ding  Records  of  a  Holstein  Friesian  Herd  from  1 020  to  193d  Inclusive,  Showing 
with  Chart  1  the  Influence  of  Rainfall  upon  Fertility. 
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plete  rupture  of  the  perineum,  followed  in  some  cases  by  fatal 
hemorrhage.  I  personally  attended  a  number  of  these  heifers,  and 
although  proceeding  with  the  utmost  caution,  could  not  avoid  im¬ 
portant  abrasions  and  contusions.  One  heifer  of  about  1000  pounds 
was  in  abortion-dystocia  at  about  the  fourth  month.  I  worked  for 
almost  an  hour  to  pass  my  hand  into  the  vagina.  I  then  passed  Al- 
brechtsen  s  cervical  forceps  alongside  my  arm  and  grasped  the  head 

of  the  fetus,  after  which  I  found  it  both  difficult  and  painful  to  with¬ 
draw  my  hand. 

I  he  hypoplasia  was  not  limited  to  the  vulva,  but  involved  vagina, 
uterus  and  ovaries.  I  failed  to  recognize,  by  clinical  examination 
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corresponding  genital  hypoplasia  in  the  bulls,  but  later  studies  of 
their  fertility  revealed  substantial  evidence  of  low  reproductive 
power. 

At  the  outset  of  this  treatise,  the  position  was  taken  that  reproduc¬ 
tion  is  a  luxus  function,  and  that  whenever  the  nutritive  supply  or 
the  energy  falls  below  physiological  demands,  the  function  of  repro¬ 
duction  suffers,  and  the  demands  of  physical  life  take  precedence. 
Since  the  young  animal  is  born  with  undeveloped,  non-functional 
sexual  organs,  before  it  may  breed  physiologically  it  is  essential  that 
the  development  of  these  shall  have  become  completed.  The  advent 
of  puberty  has  been  enormously  advance!  in  the  chief  dairy  breeds, 
so  that  a  heifer,  instead  of  first  coming  in  estrum  at  two  or  three 
years,  commences  to  ovulate  at  six  months  or  earlier.  The  herd  shown 
in  Table  X  is  not  unique  in  the  arrest  of  genital  development.  Miller 
and  Graves139  found  that  a  large  ratio  of  heifers  in  first  pregnancy 
produced  ‘‘dead  calves”  and  that  “The  increase  in  the  percentage  of 
calves  born  dead  can  be  partly  explained  by  the  fact  that  a  number 
of  heifers  in  the  abortion-negative  group  had  genital  tracts  which 
were  too  small  to  deliver  live  calves.”  In  other  words,  the  calves  of 
the  herd  had  been  so  managed  that  their  entire  available  vigor  was 
demanded  for  the  maintenance  of  their  physical  lives,  and  the  due 
evolution  of  their  reproductive  organs  was  held  in  abeyance  until 
finally  the  hour  struck  and  the  reproductive  system  remained 
permanently  hypoplastic. 

Veterinary  obstetrists  describe  a  type  of  dystocia  in  which  the 
fetus  is  “relatively  too  large”  but  fail  to  define  the  cause.  Physio¬ 
logically  there  is  harmony  between  the  size  of  the  fetus  and  the 
capacity  of  the  female  birth  canal.  Among  dairy  cattle,  however, 
when  a  female  is  badly  nourished  during  her  early  calfhood,  there 
occurs  arrest  in  the  growth  of  the  reproductive  system.  In  such 
cases,  according  to  my  experience,  the  fetus  is  actually  subnormal 
in  size.  Dystocia  occurs  because  the  genital  passage  of  the  dam  is 
grossly  hypoplastic,  and  the  reproductive  system  has  less  expulsive 
power. 

Pursuing  the  problem  further,  it  is  perfectly  well  known  to  dairy¬ 
men  and  clinicians  that  dairy  heifers,  in  general,  conceive  tardily, 
and  carry  their  gestations  badly.  In  the  most  markedly  sterile  of 
these,  if  a  critical  examination  is  made,  it  will  be  realized  that  the 
arrest  in  sexual  development  is  not  restricted  to  the  vulva,  but 
involves  as  well  the  uterus  and  ovaries.  The  hypoplasia  is  most 
recognizable,  next  to  the  vulva,  perhaps,  in  the  ovaries,  where  it  will 
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be  found  that  little  ovarian  tissue  is  present  and  the  volume  of  the 
organ  is  dependent  to  an  abnormal  degree  upon  the  presence  of  a 
corpus  luteum  or  one  or  more  large  follicles.  Such  ovaries  can  not  be 
logically  expected  to  develop  perfect  ova.  Not  infrequently  in  their 
uncertain  development  they  discharge  simultaneously  two  fertiliz- 
able  ova,  so  that  the  lower  the  fertility  of  the  group  of  heifers  the 
higher  the  ratio  of  twins,  of  twin  abortions  and  of  mortality  of  the 
twinning  heifers.  So,  in  the  18  heifers  in  Table  I,  the  twin  ratio  was 
6:100.  Only  one  of  the  three  heifers  calved  again  and  the  calf 
was  a  bull.  Or,  turning  to  the  contribution  of  Lubbehusen,  Fitch 
and  Bovd.'2,  it  is  recorded  that  2  primiparae  among  27  vaccinated 
against  contagious  abortion  conceived  twins  after  a  total  of  1 1 
services,  or  5.5  each,  while  the  average  for  the  other  25  first  preg¬ 
nancies  was  2.12  services.  One  of  the  heifers  died  in  parturition;  the 
other  was  discarded  sterile. 

In  those  dairy  herds  where  the  calves  are  badly  handled  from 
birth  to  the  advent  of  ovulation  and  spermatogenesis,  corresponding 
roughly  to  the  milk-feeding  period,  an  excessive  number  of  services 
is  usually  required  for  the  first  recognizable  pregnancy,  and  an 
excessive  ratio  of  the  heifers  are  absolutely  sterile.  As  a  rule,  the 
more  frequently  a  heifer  is  served  by  a  fertile  bull  before  she 
recognizably  conceives,  the  more  probable  it  is  that  she  will  abort, 
or  suffer  from  dystocia,  retained  afterbirth  or  other  type  of  disease. 
Doubtless  some  fertilized  ova  are  too  frail  to  undergo  independent 
development,  and  perish,  unless,  as  in  twin  gestation,  the  imperfect 
embryo  attains  vascular  communication  with  a  potent  host.  In  a 
group  of  heifers  of  low  fertility,  some  conceive  at  the  first  service, 
not  always  because  they  are  more  fertile  than  their  associates,  but 
more  probably  owing  to  the  fortuitous  discharge  of  a  comparatively 
normal  ovum  at  the  time  of  service.  The  condition  resembles  some¬ 
what  the  status  of  a  cow  which  has  lost  the  uterine  caruncles  from 
one  cornu  following  retained  afterbirth:  if  bred  when  ovulating  from 
the  ovary  on  the  side  where  the  caruncles  have  been  destroyed,  she 
almost  certainly  fails;  if  bred  when  ovulating  upon  that  side  where 
the  caruncles  are  more  or  less  healthy,  she  may  conceive. 

The  reproductive  life  of  the  heifer  having  genital  hypoplasia  is 
erratic  and  brief.  In  a  large  group,  such  as  illustrated  in  Table  X, 
some  individuals  are  endowed  with  sufficient  energy,  in  part  inherited, 
to  meet  the  strain  and  do  well,  but  in  the  long  run  the  herd  in  which 
calves  are  indifferently  or  badly  reared  must  eventually  provide  for 
its  continuity  through  the  introduction  of  vigorous  replacements. 
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'I’he  dairyman  may  employ  eminent  sterility  experts,  illustrious 
geneticists,  noted  food  chemists;  he  may  quarantine;  he  may  dis¬ 
infect  his  cow  externally  and  internally;  he  may  feed  vitamins, 
hormones  and  essential  minerals  to,  or  beyond  the  limits  of  his 
purse;  he  may  use  abortion  vaccines,  bacterins  and  nostrums  without 
number:  but  the  heifer  which  has  suffered  important  arrests  in  the 
development  of  her  genital  organs  during  the  first  year  of  her  life 
can  not  become  a  successful  breeder. 


Fig.  31.  Soiled  Vulvar  Tuft  of  Heifer  Calf  Imperfectly  Fed. 

The  hairs  of  the  vulvar  tuft  are  firmly  matted  together  in  a  black  mass  of  pus. 


While  dairy  heifers  offer  the  most  vivid  illustrations  of  the  prin¬ 
ciples  involved,  the  rule,  so  far  as  known,  is  universally  applicable. 
When  making  important  changes  in  the  methods  of  handling  the  large 
Holstein-Friesian  herd  shown  in  Table  X,  it  appeared  prudent  to 
continue  temporarily  the  use  of  bulls  grown  with  the  heifers  which 
suffered  from  genital  hypoplasia.  Ultimately  it  was  found  highly 
advantageous  to  discard  the  badly  grown  males  and  rely  upon  bulls 
grown  under  the  revised  plan,  supplemented  by  importations. 
Lagerlof1"  in  his  distinguished  and  extensive  researches  found 
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numerous  young  bulls  with  distinct  testicular  hypoplasia,  recogniz¬ 
able  clearly  both  by  the  study  of  the  stained  spermatozoa  and  by 
histologic  examination  of  the  testes  themselves.  Lagerlof  attributes 
the  hypoplasia  to  heredity.  The  line  of  demarcation  between  heredity 
and  environment  is  difficult  to  locate  accurately.  The  hypoplasia  of 
the  genitalia  in  heifers  undeniably  falls  within  each  of  the  two  cate¬ 
gories.  I  he  arrests  of  the  Muellerian  ducts  in  the  group  of  heifers 
described  by  Fincher  and  Williams' :  were  certainly  hereditary,  and 


I  ic.  '2.  Heifer  with  Clean  \  ulvar  Tuft,  having  been  so  fed  that  no  appreciable 
Amount  of  Muco-pus  was  discharged  from  the  Vagina. 


the  hypoplasia  in  the  large  herd  described  by  me257  was  apparently 
due  to  environment.  There  is  no  known  reason  why  both  factors 
may  not  act  upon  the  same  individual. 

Health  and  disease  glide  so  imperceptibly  one  into  the  other  that 
no  universally  acceptable  definition  is  possible.  IVIy  meaning  is  per¬ 
haps  best  expressed  by  the  photographs  shown  in  Figs.  31-35. 
Ordinarily  the  dairy  heifer  calf,  when  a  few  weeks  old,  has  a  black, 
dried  mass  of  muco-pus  upon  the  tuft  of  hairs  at  the  inferior  com¬ 
missure  of  the  vulva,  as  shown  in  Fig.  31,  unless  the  dairyman, 
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especially  the  breeder  of  pedigreed  stock  for  sale,  maintains  appear¬ 
ances  by  washing;  a  calf  in  the  state  of  health  indicated  in  Fig.  32, 
although  not  washed  or  otherwise  artificially  cleansed,  does  not  have 
such  accumulation  of  dried  pus.  So,  in  the  male  calf,  a  very  ordinary 
type  is  shown  in  Fig.  33  in  which  the  hairs  about  the  prepuce  are 


Fin.  33.  Soiled  Preputial  Tuft  of  Bull  Calf. 

It  will  be  noted  that  the  long  tuft  of  hairs  surrounding  the  preputial  opening  are 
firmly  matted  together  and  stained  a  deep  black.  Under  the  ordinary  method  of  feeding 
dairy  calves  such  staining  and  matting  is  evident  at  ten  to  twenty  days  after  birth. 
The  general  coat  is  notably  rough  and  shaggy.  The  matting  and  staining  constitute  a 
valuable  index  of  the  health  of  the  calf. 


matted  together  as  in  the  heifer  and  have  a  black,  dirty  appearance 
regardless  of  the  basic  color  of  the  hair;  if  originally  white  it  would 
be  just  as  black  as  in  the  photograph.  In  sharp  contrast,  the  pre¬ 
putial  tuft  of  hairs  shown  in  Fig.  34  is  clean  and  free  from  stain. 
Note  that  in  Fig.  33  the  coat  is  rough  and  dull  and  appears  dirty.  If 
the  rump  were  shown  it  would  almost  certainly  reveal  smears  of 
feces.  In  an  unfortunate  majority  of  dairies  the  calves  are  so  fed  that 
feces  adhere  to  the  tail  and  buttocks;  in  the  typically  healthy  calf 


I'lG.  34.  A  Bull  Calf  so  fed  that  the  Preputial  Tuft  of  Hairs  remains  Clean  and  Free  from  Stain. 


106  Influence  of  Health  of  New-Born  on  Adult  Fertility 

this  does  not  occur.  I  he  adherence  of  feces  to  the  tail  of  the  calf 
is  proof  of  digestive  and  nutritive  derangement  of  importance.  Most 


Fig.  35.  A  Group  of  Healthy  Calves  in  the  Herd  Illustrated  in  Table  X 
and  fed  as  related  in  Chapter  XXXIX. 


dairy  calves  are  definitely  pot-bellied,  but  when  properly  fed  their 
bodies  are  cylindrical,  like  that  shown  in  Fig.  35. 


Chapter  V 

THE  BREEDING  SEASON 

PHE  statement  has  already  been  made  that  reproduction  is  a 
luxus  function  occurring  only  when  the  parent  animals  possess 
reserves  ol  energy  beyond  the  needs  of  the  individual  for  the  main¬ 
tenance  of  growth  and  physical  life.  In  harmony  with  this  principle, 
domestic  herbivora  naturally  produce  young  at  that  season  of  the 
year  when  food  is  most  plentiful.  Accordingly,  when  domestic 
herbivora  are  maintained  under  pastoral  conditions,  in  the  tem¬ 
perate  zone,  reproduction  occurs  chiefly  during  spring  and  early 
summer,  when  grass  is  most  abundant  and  lush.  Ordinary  cattle 
of  the  common  type,  having  abundant  food  during  spring  and  early 
summer,  but  with  very  limited  forage  of  poor  quality  during  autumn 
and  winter,  do  not  tend  to  mate  during  the  season  of  want,  but 
await  the  nutritive  reserves  of  good  pasturage,  and  the  cows  even¬ 
tually  calve  in  spring.  This  is  doubly  advantageous:  the  cow  has 
abundant  reserves  for  the  burden  of  parturition  and  for  the  secre¬ 
tion  of  milk  for  the  new-born;  and  the  calf,  when  a  few  weeks  old, 
may  gradually  accustom  itself  to  feeding  upon  tender,  readily  diges¬ 
tible  grass. 

Domestication  has  changed  this.  YY  ith  artificial  foods  and  housing 
the  more  highly  bred  animals  have  largely  lost  their  seasonal  limita¬ 
tions  and  may  breed  throughout  the  year.  The  fundamental  nature 
of  the  animal  has  not  been  completely  changed,  and  fertility  remains 
higher  during  the  season  of  best  pasturage.  Various  objectives  fre¬ 
quently  lead  animal  husbandmen  to  attempt  to  displace  these  basic 
principles  and  to  cause  the  young  animals  to  be  born  at  other  seasons 
of  the  year.  I  his  is  most  notably  true  of  the  dairyman  engaged  in 
the  production  of  fresh  milk  for  table  use.  Generally,  under  natural 
conditions,  milk  production  is  highest  during  the  season  of  richest 
pasturage,  the  market  becomes  oversupplied  and  the  price  falls. 
When  winter  comes,  the  milk  supply  drops  and  the  price  advances. 
Hence  for  seemingly  economic  reasons,  the  dairyman  producing  fresh 
milk  often  prefers  to  have  his  cows  calve  in  autumn  and  thus  assure 
him  of  a  heavy  yield  of  milk  during  winter.  For  this  transgression 
of  a  fundamental  law  of  reproduction  the  dairyman  must  pay  an 
appropriate  penalty,  the  precise  extent  of  which  has  not  been  authen¬ 
tically  determined.  In  the  l  nited  States  also  the  agricultural  colleges 


108 


The  Breeding  Season 


desire  the  heaviest  flow  of  milk  during  the  fall  and  winter  because  it 
is  then  most  desirable  for  purposes  of  teaching. 

It  is  commonly  admitted  by  all  concerned  that  the  fall  and  winter 
calving  has  disadvantages  which  detract  somewhat  from  the  de¬ 
sirability  of  the  plan.  No  extended  study  of  all  the  facts  concerned 
is  found  recorded.  It  is  admitted  that  abortion,  retained  after¬ 
birth,  metritis,  calf  scours,  calf  pneumonia,  etc.,  are  most  common 
and  costly  during  winter  and  early  spring.  How  nearly  these  dis¬ 
advantages  offset  the  merits  of  the  plan  is  not  clearly  known. 

One  disadvantage  has  not  been  sufficiently  studied  to  acquire 
definite  recognition.  A  dairy  calf  born,  let  us  say,  on  October  1  is  six 
months  old  on  April  1.  At  that  age  the  heifer  is  in  heat  and  ovulates. 
She  has  been  allowed  to  remain  with  her  dam  for  perhaps  twenty-four 
hours,  and  permitted  to  take  an  abnormal  quantity  of  milk  in  a  some¬ 
what  normal  fashion.  She  is  then  fed  milk  in  an  artificial  manner  and 
volume  for  an  uncertain  period.  Later  she  is  allowed  hay,  grain  or 
other  processed  or  preserved  food.  Succulent  grass,  which  naturally 
constitutes  the  first  herbaceous  food  of  new-born  herbivora,  is  not 
available.  It  is  during  this  period  that  the  genital  hypoplasia,  as 
mentioned  in  the  preceding  chapter,  becomes  established,  and  the 
animal  may  be  irreparably  of  low  fertility,  or  infertile.  Fortunately 
this  peril  may  be  largely  overcome  by  thoughtful  care  of  the  calf. 

The  dairyman  engaged  in  the  sale  of  fresh  milk  to  an  established 
clientele  whose  needs  are  alike  throughout  the  year,  naturally  desires 
a  uniform  production.  This  may  be  economically  attained  by  select¬ 
ing  cows  for  winter  calving  whose  progeny  are  not  desired  as  breed¬ 
ing  stock.  If  the  dairyman  considers  it  necessary  to  have  cows  whose 
progeny  it  is  desired  to  retain  as  breeders,  freshen  in  winter,  the 
peril  may  be  largely  ameliorated  by  extra  post-partum  rest.  This 
assures  a  more  favorable  duration  of  pregnancy,  greater  security 
against  abortion,  dystocia,  retained  afterbirth,  etc.,  with  a  stronger, 
more  vigorous  calf,  which  by  careful  handling  may  grow  into  a  satis¬ 
factory  breeder.  One  of  the  great  dangers  is  that  the  dairyman  will 
go  to  the  other  extreme  and  in  order  to  have  a  cow  freshen  in  autumn 
or  winter,  breed  her  after  too  brief  a  rest  from  her  prior  pregnancy, 
with  such  results  as  those  shown  in  Tables  XI  and  XI 1.  Accordingly, 
so  far  as  available  data  lead,  it  is  highly  desirable  that  cows  whose 
progeny  it  is  wished  to  retain  as  basic  animals  in  the  herd,  should 
preferably  be  bred  to  calve  at  the  natural  season  of  the  year.  1  his 
is  equally  important,  so  far  as  the  literature  indicates,  for  other  species 
of  herbivora  and  for  swine. 
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I' or  economic  reasons  some  sheep  breeders  desire  early  lambs  for 
the  market.  I  bis  out-of-season  breeding  of  ewes  in  the  temperate 
zone,  associated  with  imprudent  feeding  and  close  confinement  in  late 
pregnancy  during  winter  months,  seems  clearly  responsible  for 
serious  mortality  of  both  ewes  and  lambs  from  pregnancy  disease  and 
abortion  as  recorded  by  Roderick  and  Harshfield,173  Bruce20  and 
other  writers.  The  reproductive  efficiency  of  sheep  which  have  been 
born  out  of  season  is  not  found  recorded.  It  is  fairly  safe  to  con¬ 
clude  that  their  reproductive  strength  falls  below  that  of  their 
progenitors. 


Chapter  VI 

THE  AGE  AT  WHICH  YOUNG  ANIMALS  SHOULD 

FIRST  HE  BRED 

MOST  countries  which  enjoy  advanced  civilization,  have  statu¬ 
tory  laws  forbidding  marriage  until  the  contracting  parties 
shall  have  attained  approximate  physical  maturity.  This  state  of 
development  is  ordinarily  not  reached  until  some  four  or  five  years 
subsequent  to  the  appearance  of  puberty  with  technical  possibility 
of  parenthood.  When  such  statutory  laws  are  broken,  and  a  girl 
becomes  pregnant,  there  is  great  danger  of  abortion  and  other  dis¬ 
asters. 

The  age  at  which  an  animal  may  become  capable  of  physiological 
reproduction  varies  according  to  species  and  is  modified  by  domesti¬ 
cation.  The  reproductive  systems  of  the  wild  ancestors  of  domestic 
herbivora  have  been  so  evolved,  in  harmony  with  environment,  that 
the  available  nutritive  supply  is  wholly  devoted  to  the  growth  of 
the  animal  and  its  physical  security  until  it  has  essentially  reached 
its  adult  size  and  power  of  endurance.  The  nutritive  energy  formerly 
required  for  growth  may  then  be  diverted,  without  serious  detriment, 
to  reproduction.  When  domestic  herbivora  are  permitted  to  run  wild 
they  promptly  resume  their  primitive  characteristics.  I  he  modifica¬ 
tions  are  most  obvious  in  cattle.  Heifers  of  common  stock,  running 
free  upon  the  open  range,  do  not  ordinarily  ovulate  as  yearlings  and 
may  safely  be  permitted  to  run  with  the  herd  without  material  dan¬ 
ger  of  conception.  As  a  rule  they  will  first  be  in  heat  and  accept  the 
bull  at  about  two  years  of  age  and  first  calve  at  three.  Thus  du  Toit 
and  Bisschop"1  relate  that  Africander  cattle  upon  the  usual  South 
African  veld  commonly  first  calve  at  three  years,  while  upon  a 
poorer  veld  in  Nigeria  the  native  cattle  do  not  ordinarily  calve  until 
about  six  years  old,  after  which  age  they  are  fairly  fertile.  The  scar¬ 
city  of  forage  merely  delays  the  growth  and  the  advent  of  reproduc¬ 
tive  power. 

The  advent  of  ovulation  and  spermatogenesis  in  horses  and  cattle 
has  been  profoundly  modified  by  domestication,  through  selection, 
feeding  and  housing.  Instead  of  ovulation  beginning  at  24  to  2i 
months,  as  it  does  in  wild,  or  semi-wild  heifers,  in  highly  bred  dairy 
heifers,  estrum  appears  at  6  to  8  months,  when  they  may  not  yet 
have  attained  one-third  their  expected  size.  Hence  the  dairy  heifer. 
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if  opportunity  be  offered,  conceives  long  before  she  is  able  physiologi¬ 
cally  to  produce  young.  Among  improved  breeds  of  horses,  most 
fillies  are  in  estrum  and  readily  conceive  as  yearlings,  but  those  I 
have  observed  have  quite  uniformly  aborted.  Dairy  heifers  conceive 
readily,  according  to  my  observation,  when  six  to  eight  months  old, 
but  they  largely  abort.  Those  which  do  not  abort  almost  always 
calve  pathologically  after  an  abbreviated  gestation,  the  heifer  is 
permanently  injured  or  ruined,  and  the  calf  is  of  inferior  size  and 
value. 

It  needs  be  noted  here  that  the  duration  of  pregnancy  is  impor¬ 
tantly  modified  by  the  vigor  of  either  or  both  parents,  in  which  age 
plays  an  important  role;  and  that  the  reproductive  value  of  an 
individual  is  definitely  influenced  by  the  duration  of  its  intra-uterine 
life.  The  more  the  problem  is  studied,  the  clearer  it  becomes  that 
there  is  for  each  species  an  optimum  duration  of  gestation,  and  that 
any  departure  from  this  favorable  period  lowers  the  reproductive 
power  according  to  the  degree  of  variation  from  the  physiological 
length  of  intra-uterine  life.  The  law  appears  to  be  that  the  repro¬ 
ductive  and  general  vigor  of  the  individual  is  profoundly  affected 
throughout  its  post-natal  life  by  its  health  and  strength  during  its 
life  within  the  uterus  of  its  mother.  However  much  later  environ¬ 
ment  may  affect  its  post-natal  life,  its  intra-uterine  health  constitutes 
its  primary  foundation  for  a  lifetime  of  strength  or  weakness. 

So  far  as  available  data  indicate,  the  dangers  are  essentially  alike 
in  their  ultimate  effect,  whether  the  gestation  is  abbreviated  or  pro¬ 
longed.  There  is  extraordinary  divergence  in  the  relative  frequency 
of  prolonged  and  abbreviated  pregnancies  in  mares  and  cows:  in  the 
former,  prolonged  gestation  is  prevalent  and  abbreviated  pregnancy 
is  rare;  in  the  latter,  abbreviated  pregnancy  is  very  common,  espe¬ 
cially  in  dairy  cows,  while  prolonged  gestation  is  rare.  The  reason 
for  this  peculiarity  is  unknown;  it  possibly  is  somewhat  dependent 
upon  the  plan  of  placentation.  In  harmony  with  these  specific 
tendencies  it  is  found  that  primiparous  mares  usually  carry  their 
young  overtime,  while  heifers  constantly  tend  to  abbreviated  gesta¬ 
tion,  especially  in  dairy  heifers,  which  are  commonly  bred  about  one 
year  earlier  than  are  those  of  the  beef  breeds.  If,  however,  the 
minimum  breeding  age  of  dairy  heifers  be  advanced  from  15  to  24 
months,  page  1 14,  the  duration  of  gestation  may  advance  an  average 
of  7  days  and  be  essentially  the  same  as  for  mature,  healthy  cows. 

Hence  firstlings  are  commonly  of  comparatively  low  fertility,  but 
when  the  first  breeding  of  the  primipara  is  properly  coordinated 
with  her  age,  development  and  vigor,  her  duration  of  pregnancy 
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In  harmony  with  the  above  the  average  duration  of  pregnancy 
for  the  mare,  as  recorded  by  most  writers,  is  advanced  beyond  the 
optimum  duration  by  the  inclusion  of  foals  born  alive  after  pro¬ 
longed  gestation,  upon  the  inference  that  because  they  were  expelled 
alive  their  duration  of  pregnancy  had  been  normal,  and  therefore 
inferentially  physiological.  Such  inference  is  open  to  serious  criticism. 
Ihus  for  example,  while  Fleming'12  gives  the  average  gestation 
pei  iod  for  colts  as  336.5  days,  von  Oettingen1  la  states  that  in  the 
famous  I  rakehnen  stud  there  were  born  between  1896  and  1904  16 
colts  which  proved  to  be  outstanding  sires,  and  included  4  firstlings 
with  an  average  gestation  period  of  333  days.  Hence  while  colts  are 
said  to  generally  have  longer  gestation  periods  than  fillies,  these 
valuable  stallions  showed  a  duration  of  pregnancy  significantly  be¬ 
low  the  average.  Likewise  a  heifer,  born  of  healthy,  vigorous  parents, 
prudently  handled,  held  out  of  breeding  until  well  matured  and 
mated  with  a  bull  of  similar  quality,  will  have  a  phvsiological  dura¬ 
tion  ot  pregnancy  and  bear  prolific  progeny  of  high  quality. 

It  is  of  great  importance  to  the  animal  husbandman,  especially  to 
the  dairyman,  that  his  animals  should  begin  reproduction  at  the 
earliest  date  consistent  with  the  maximum  health,  longevity  and 
efficiency,  d  he  efficiency  of  dairy  cows  is  variously  computed. 
Breeders  associations  quite  generally  compute  efficiency  upon  the 
amount  of  milk  and  butter-fat  produced  by  an  individual  in  a  week, 
month  or  year,  and,  exceptionally,  upon  the  lifetime  production  of 
unusual  individuals.  1  he  most  valuable  standard  for  computation 
would  appear  to  be  the  lifetime  production  of  young,  measured  by 
both  number  and  quality  of  calves  and  the  amount  of  milk  and 
butter-fat  per  unit  of  time  and  cost  of  sustenance.  For  example,  if 
we  turn  to  the  excellent  bulletin  by  Professor  Wing,271  Glista 
Ernestine  lived  16  years  and  28  days.  She  bore  13  calves,  12  of 
which  grew  to  adult  life.  She  thus  showed  one  pregnancy  for  each 
451  days  of  life.  She  produced  202,006  pounds  of  milk,  or  34.42 
pounds  for  each  day  of  her  life,  from  birth  to  death.  She  produced 
7342  pounds  of  butter-fat,  or  1.25  pounds  per  day  for  her  entire  life. 

Her  7  heifers,  all  high  producers  according  to  the  common  method 
of  computation,  lived  a  total,  in  so  far  as  may  be  learned  from  the 
bulletin,  of  43  years,  with  one  cow  living  at  the  date  of  publication. 
During  this  43  years  there  were  29  pregnancies,  or  one  pregnancy 
for  each  541  days,  a  decline  of  20  per  cent  from  that  of  Glista 
Ernestine.  The  average  daily  milk  production  for  life  was  approxi- 
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mately  24  pounds,  a  drop  of  almost  33  per  cent  below  the  record  of 
the  dam.  The  annual  milk  yield  for  two  of  the  cows  was  greater  than 
that  of  Glista  Ernestine  herself.  Since  they  lived  for  shorter  periods, 
the  daily  average  for  life  drops  far  below  that  of  the  dam. 

Dairymen  largely  breed  their  heifers  at  about  15  months  of  age 
so  that  they  may  be  in  milk  at  two  years.  There  is  ample  room  for 
conflict  of  opinion  regarding  the  best  age  for  the  commencement  of 
breeding  dairy  heifers.  The  subject  has  not  been  fully  studied.  It  is 
well  known  that  abortion  in  dairy  cattle  is  by  far  most  common  and 
destructive  in  primipara.  In  data  I  have  elsewhere  recorded212  it  is 
shown  that,  in  a  large  herd,  during  a  series  of  years  the  ratio  of 
abortion  in  heifers  was  50  per  cent,  and  that  the  heifer  abortions 
accounted  for  46.5  per  cent  of  the  total.  Other  forces  besides  the 
early  breeding  of  heifers  were  operating,  and  the  precise  value  of 
each  can  not  be  authentically  determined.  The  health  of  the  heifer 
as  a  young  calf  doubtless  played  an  important  part.  The  evidence 
seems  convincing,  however,  that  early  breeding  inflicts  a  dangerous 
burden  upon  the  heifer  and  is  directly  responsible  for  many  patho¬ 
logical  terminations  of  pregnancy,  comprising  abortion,  still  birth, 
retained  afterbirth,  etc.  Few  authentic  data  are  available  which 
follow  the  animals  under  study  through  a  sufficiently  long  period  to 
become  actually  informative.  Most  dairy  cows  are  bred  young,  and  a 
vast  majority  of  them  die  or  are  discarded  young  from  genital 
disease.  A  few  possess  unusual  strength,  live  to  old  age  and  produce 
many  calves.  Glista  Ernestine,  described  by  Wing,271  was  a  great 
cow.  She  calved  first  at  less  than  two  years,  but  there  is  no  definite 
proof  that  she  was  great  because  of  early  breeding. 

The  17  cows  constituting  Group  I  in  Table  X  produced  145 
viable  calves,  counting  one  pair  of  twins  as  a  single.  This  implies 
145  full  lactation  periods.  The  cows  lived  a  total  of  230  years,  which 
signifies  one  full  lactation  period  for  each  1.58  years.  Fifteen  of 
the  group  calved  before  reaching  three  years  of  age  and  averaged 
8.06  viable  calves  each.  They  supplied  all  abortions  and  non-viable 
calves  (9)  and  the  one  pair  of  twins  (bulls)  for  the  entire  group. 
Two  were  bred  to  calve  first  after  they  had  reached  three  years. 
They  have  produced  24  viable  calves,  and  no  aborts,  non-viables  or 
twins.  They  accordingly  averaged  50  per  cent  more  viable  calves, 
and  hence  50  per  cent  more  physiological  lactation  periods.  Ad¬ 
mittedly  these  data  are  entirely  too  limited  to  be  acceptable  as  a 
foundation  for  definite  conclusion.  They  are  in  accord  with  the 
biologic  law  that  mammalian  reproduction  is  a  luxus  function  which 
is  best  performed  by  mature  animals  having  the  maximum  of  vigor. 
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It  was  not  blind  chance  that  caused  the  two  most  mature  and 
vigorous  of  the  17  heifers  to  produce  one-half  more  viable  calves 
per  capita  than  their  companions:  the  phenomenon  is  in  harmony 
with  the  laws  of  animal  life. 

I  his  law  regarding  the  age  at  which  heifers  should  begin  breeding 
is  frequently  seen  from  a  distorted  angle.  In  Table  I,  the  oldest 
heifer  among  the  18  died  without  calving,  or  even  aborting.  I  re¬ 
member  her  vividly.  The  unvarying  practice  of  the  department  was 
to  breed  to  calve  first  at  two  years  or  less.  She  had  evidently  been 
bred  unsuccessfully  her  first  year.  If  she  conceived  at  fifteen  months 
of  age  or  soon  thereafter,  the  embryo  or  embryos  had  perished 
unseen.  The  pregnancy  recorded  in  Table  I  quite  certainly  followed 
repeated  services  to  a  genitally  diseased  heifer.  She  was  a  quite 
large  animal  and  appeared  rugged.  Apparently  well  one  evening, 
when  I  saw  her  the  next  morning  the  fetus  was  enormously  em¬ 
physematous,  the  uterus  gangrenous  and  the  animal  moribund  from 
acute  puerperal  sepsis.  She  died,  not  because  first  bred  at  too  late  a 
date  in  life,  but  because  her  reproductive  system  had  been  wrecked 
long  before,  almost  certainly  during  her  milk-feeding  period  as  a 
young  calf.  Heifers  may  conceive  at  any  age  after  six  months.  It  is 
not  wholly  a  question  of  conception.  A  more  important  question  is 
the  ability  of  the  heifer  to  successfully  carry  the  load  placed  upon 
her.  Thus  in  Table  XI,  seven  of  the  twenty-four  heifers  were  bred 
prior  to  two  years  of  age,  of  which  57.1  per  cent  failed  to  conceive 
at  the  first  service;  of  the  other  seventeen,  not  bred  until  two  years 
old  or  over,  17.7  per  cent  failed  at  the  first  service.  Then  follows  the 
highly  significant  fact,  that  those  heifers  which  conceived  at  first 
service  produced  on  the  average  65  per  cent  more  viable  calves  than 
did  those  which  failed  in  the  first  breeding.  It  is  well  known  that 
dairy  heifers,  bred  to  calve  first  at  two  years,  in  addition  to  a  high 
rate  of  abortion,  retained  afterbirth  and  other  pathological  phenom¬ 
ena,  have  a  short  duration  of  pregnancy,  and  the  calves  are  sub¬ 
normal  in  size  and  vigor.  Some  observant  dairymen,  while  adhering 
to  the  custom  of  breeding  at  fifteen  months,  to  calve  at  two  years, 
regularly  discard  these  small,  inferior  firstlings  because,  in  their 
experience,  these  poorly  developed  calves  fail  later  as  breeders.  In 
the  large  Holstein-Friesian  herd  shown  in  Table  X,  the  plan  for 
the  first  ten  years  was  to  breed  heifers  to  calve  first  at  about  two 
years.  The  calving  age  was  then  changed  to  a  minimum  of  33 
months.  The  average  duration  of  gestation  increased  seven  days 
under  the  latter  plan.  Other  factors  came  into  play,  but  the  evidence 
seems  clear  that  the  greater  size  and  maturity  of  the  heifers  played 
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an  important  part.  My  personal  observations  and  all  available  data 
seem  to  indicate  that  a  dairy  cow  lives  longer,  produces  more  and 
better  calves,  and  therefore  yields  more  lactation  periods  per  unit  of 
time,  if  bred  to  calve  first  at  about  three  years.  In  the  Wing'271  herd, 
for  example,  with  3.35  pregnancy  terminations  per  cow,  30  per  cent 
of  the  reproductive  life  of  each  cow  was  exhausted  for  each  lactation 
period.  Too  many  of  the  heifers,  like  several  of  those  in  Table  I, 
were  maintained  for  two  or  more  years  only  to  die  without  having 
lactated. 

Few  data  are  available  regarding  the  effect  of  breeding  beef 
heifers  to  calve  early.  McCampbell'27  included  80  Hereford  heifers 
in  four  lots  of  20  each.  Two  lots  were  bred  to  calve  first  at  2  years; 
the  others  at  3  years.  In  one  of  the  lots  bred  to  calve  at  2  years,  and 
in  one  bred  to  calve  first  at  3  years,  grain  was  fed  in  winter,  in  order 
to  simulate  the  feeding  of  dairy  heifers.  The  growth  of  the  heifers 
bred  to  calve  at  2  years  was  permanently  arrested.  Their  calves, 
including  three  annual  crops,  were  definitely  smaller  than  the  young 
of  those  bred  to  calve  first  at  3  years.  Later  the  superintendent  of 
the  station  reported  personally  that  it  had  been  found  necessary  to 
discard  all  the  heifers  bred  to  calve  at  2  years,  because  of  their  want 
of  vigor,  the  prevalence  of  abortion  and  other  breeding  troubles,  and 
the  inferior  size  and  quality  of  the  calves.  Not  only  were  the  original 
experiment  heifers  discarded  as  valueless,  but  their  heifer  calves 
proved  distinctly  inferior  and  were  also  sold. 

In  contrast,  a  breeder  of  high-class  Herefords  for  sale  as  breeding 
animals  experiences  no  material  losses  from  abortion  or  allied  dis¬ 
asters  in  his  primipara  bred  to  calve  first  at  three  years,  but  suffers 
his  greatest  losses  in  the  second  breeding  year.  That  is,  the  three- 
year-old  heifers  have  the  requisite  vigor  to  carry  their  first  preg¬ 
nancy  safely,  but  it  exhausts  their  reserves  and  renders  them  in¬ 
capable  of  immediately  resuming  the  burden  of  gestation.  The  same 
phenomenon  is  sometimes  observed  in  dairy  herds. 

Pregnancy  is  notably  unsafe  in  those  heifers  which,  having  reached 
the  desired  age  for  breeding,  be  it  15  or  2  7  months,  fail  to  conceive 
until  after  repeated  matings  with  a  fertile  sire.  Observation  further 
shows  emphatically  that  the  maximum  reproductive  efficiency  of  a 
heifer  is  definitely  fixed  by  the  outcome  of  her  first  gestation.  So  in 
Table  X  it  is  clearly  shown  that  the  lifetime  breeding  efficiency 
of  each  group  of  heifers  is  authentically  forecast  by  the  behavior  of 
the  group  in  the  first  breeding  year.  In  the  halcyon  days  when 
"contagious  abortion”  could  be  eliminated  at  will  by  immunization, 
its  propagandists  averred  that  “it  is  a  well  known  fact  that  after  a 
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heifer  has  aborted  she  is  therefore  permanently  immune.”  It  has 
required  several  decades  of  clinical  observation  to  make  it  clear  that, 
once  a  heifer  or  cow  aborts,  she  is  never  again  as  good  as  she 
appeared  before  and  that  in  a  large  proportion  of  cases  the  repro¬ 
ductive  life  of  the  animal  is  ruined. 

Adequate  data  are  not  available  concerning  the  age  at  which  a 
young  male  may  safely  be  used  for  breeding.  He  may  be  used  for  an 
occasional  service  at  an  earlier  period  than  that  at  which  the  female 
should  be  permitted  to  assume  the  load  of  pregnancy.  It  is  not 
prudent,  however,  to  use  him  heavily.  A  large  ratio  of  bulls  are 
ruined  while  young,  especially  when  used  in  pasture  breeding,  and 
their  fertility  is  often  destroyed  in  one  or  two  breeding  seasons.  The 
loss  of  the  fertility  of  the  individual  male  is  not  so  important  as 
the  defective  vigor  and  efficiency  of  his  get.  A  very  limited  number 
of  services  with  fertile  females  may  serve  as  a  test  of  fertility  and 
provide  semen  for  a  study  of  his  stained  spermatozoa.  It  should  upon 
no  account  be  forgotten  that  the  best  sire  is  the  mature  male  whose 
vigor  and  fertility  have  been  effectively  conserved  in  his  earlier  years. 

Some  eminent  dairy  husbandmen  have  adocated  the  heavy  use  of 
the  young  dairy  bull  in  the  belief  that  by  so  doing  he  may  early  be 
classed  as  a  proven  sire,  although  the  proving  ordeal  may  ruin  the 
animal.  The  available  data  indicate  that  the  heavy  breeding  of  young 
males  is  not  usually  conducive  to  advancement  in  the  quality  of  the 
progeny.  Some  outstanding  individuals  may  carry  the  load  success¬ 
fully,  but  the  rule  is  otherwise.  A  study  of  Table  IV  reveals  inter¬ 
esting  facts  in  this  connection. 


Chapter  VII 

THE  BREEDING  OK  OLD  ANIMALS 


IT  IS  impossible  satisfactorily  to  define  old  age  in  its  relation  to 
reproductive  power  in  female  domestic  animals.  The  menopause 
of  woman,  a  cessation  of  ovulation  at  a  fairly  uniform  age,  after 
which  she  may  enjoy  a  healthy,  vigorous  life  for  30,  40  or  more  years, 
has  no  counterpart  in  domestic  animals.  The  breeding  life  of  the 
latter  may  cease:  (1)  owing  to  physical  decrepitude  at  any  age, 
whether  due  to  the  invasion  of  disease  or  to  defective  nutrition;  ( 2  ) 
when  the  reproductive  organs  become  worn  out  or  destroyed  by 
disease.  One  of  two  paired  genital  organs,  such  as  the  testicles  and 
ovaries,  may  be  destroyed  and  reproduction  remain  possible.  As  a 
rule  however,  when  one  gonad  or  other  paired  genital  organ  becomes 
diseased,  the  other  participates. 

Reproductive  exhaustion  in  domestic  animals  is  most  abundant 
and  economically  important  in  dairy  cattle.  The  Dominion  of  Canada 
and  the  United  States  of  America,  with  their  freedom  from  the 
major  bovine  plagues  except  tuberculosis,  now  well  on  the  road  to 
elimination,  provide  an  unsurpassed  opportunity  for  the  study  of 
the  ravages  of  genital  diseases  undisturbed  by  the  prevalence  of 
epizootics  which  markedly  repress  reproduction. 

The  mammary  glands  may  become  damaged  or  destroyed  without 
barring  conception  and  calving,  but  generally  the  mammae  and 
placentae  are  intimately  correlated:  the  placentae  supply  nutriment 
to  the  intra-uterine  young;  the  mammae  to  the  extra-uterine. 
Logically  the  diseases  of  the  ovaries  and  uterus  and  those  of  the 
mammary  glands  should  run  somewhat  parallel.  Bacillus  abortus  is 
virtually  as  common  in  the  mammary  gland  as  in  the  placenta.  To 
what  extent  other  infections  occur  in  both  organs  is  unknown.  It  is 
believed  that  Bacillus  abortus  migrates  from  the  uterus  to  the 
mammae.  I  have  observed  that,  in  post-partum  uterine  hemorrhage 
in  the  cow  without  traumatism,  the  mammary  gland  constitutes  the 
chief  avenue  of  exit  for  the  coloring  matter  of  the  blood.  It  appears 
possible  that  various  infections  within  the  uterus  may  find  their 
way  to  the  udder.  Aside  from  such  possibility,  serious  disease  of  the 
uterus  or  ovaries  interferes  with  lactation,  not  alone  because  the 
utero-ovarian  disease  interferes  with  conception,  but  also  because  the 
milk  yield  is  lowered  whenever  the  gestation  is  pathological  in 
duration  and  termination.  So  it  occurs  that  probably  95  per  cent  of 
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Fig.  36.  Healthy  Allantochorion  of  Cow. 

1,  The  chorionic  navel;  2,  the  cervix;  3,  the  non-gravid  cornu. 


dairy  cows  die  or  are  discarded  because  of  diseases  of  the  reproduc¬ 
tion  system  before  they  reacli  12  years  of  age,  although  a  thoroughly 
healthy  cow  continues  to  breed  regularly  until  20  to  25  years  of  age. 
There  is  accordingly  no  recognizable  age  of  senility  or  cessation  of 
reproduction,  but  breeding  ceases  because  of  systemic  disease  or 
poverty  or  of  diseases  of  the  reproductive  system. 
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In  1924,  my  colleagues  and  I2I:'  contributed  the  results  of  extensive 
researches,  principally  concentrated  upon  a  detailed  study  of  fetal 
membranes  from  cows,  the  breeding  histories  of  which  were  gen¬ 
erally  available.  It  was  authentically  shown  that  the  placental  sur¬ 
face  of  the  afterbirth  constitutes  a  replica  of  the  caruncles  and 
endometrium.  Essentially  no  afterbirths  were  obtained  in  which 


Fig.  37,  left.  The  Diseased  Allantochorion  from  the  Gravid  Cornu  of  a  Cow  aborting 
at  234  Days  and  the  Afterbirth  manually  removed  after  24  Hours.  1,  1,  1,  Apical 
cotyledons  in  advanced  necrosis;  2,  2,  2,  cotyledons  showing  peripheral  necrosis  with 
the  central  tufts  matted  with  blood  coagula;  3,  3,  cotyledons  near  the  base  of  the 
cornu  with  some  near-normal  chorionic  tufts;  4,  transparent,  punctiform  areas  in 
placenta;  right.  The  Non-gravid  Cornu  of  Allantochorion,  with  Some  Portions  of  the 
Base  of  the  Gravid  Horn.  1,  Primary  cotyledon  from  the  base  of  the  gravid  horn,  matted 
with  old  blood  coagula;  2,  2,  secondary  or  adventitious  placental  growths  matted  with 
blood  coagula.  From  3,  near  the  base  of  the  cornu  to  the  apex,  the  cotyledons  are  almost 
normal.  The  focus  of  infection  had  been  at  the  apex  of  the  gravid  horn,  1,1,  and  had 
travelled  toward  its  base,  causing  abortion  when  it  had  neared  the  cervix.  The  chorion 
of  the  gravid  cornu  is  enormously  thickened.  It  could  supply  almost  no  food  to  the 
fetus,  which  forced  it  to  rely  upon  the  non-gravid  cornu  for  sustenance.  Bacillus  abortus 
obtained  from  fetus.  (Cornell  Veterinarian) 


careful,  detailed  study  failed  to  reveal  necrotic,  or  other  pathological 
changes.  Minor  changes  exerted  no  visible  influence  upon  the  fertility 
of  the  cow,  but  as  the  volume  and  intensity  of  the  changes  increased, 
definite  interferences  with  reproduction  appeared. 

Fig.  36  shows  the  placental  side  of  the  afterbirth  of  a  young  cow 
of  excellent  breeding  history.  The  placenta  is  not  ideal.  There  are 
present  in  the  non-gravid  cornu,  at  5,  seme  adventitious  placental 
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Fig.  38.  Diseased  Allantochorion  of  Cow  in  which  the  Endometrium  had  been  wholly 
destroyed  in  One  Horn  during  a  Preceding  Pregnancy,  and  most  of  the 
Uterine  Caruncles  of  the  Remaining  Horn  had  disappeared. 

1,  Ovarian  pole  of  the  gravid  cornu;  2,  cervical  pole  of  the  pregnant  cornu,  where 
the  uterine  caruncles  and  endometrium  had  been  previously  destroyed,  the  chorion  be¬ 
ing  thin  and  transparent;  2,  the  non-gravid  uterine  cornu,  which  had  lost  its  endo¬ 
metrium  completely  and  into  which  no  fetal  membranes  protruded.  (Cornell  Veter¬ 
inarian ) 


growths,  testifying  that  definite  injury  had  occurred  at  some  prior 
date,  not  sufficient  to  interfere  visibly  with  reproduction. 

big.  37  shows  the  afterbirth  of  a  cow  born  in  1918,  calved  in 
1920,  1921  and  1922.  Sterile  in  1923,  she  was  repeatedly  bred,  and 
aborted  at  237  days  in  1924.  The  gravid  cornu  of  the  chorion  was 
grossly  thickened,  and  its  cotyledons  destroyed.  The  fetus  had 
obtained  its  insufficient  nutriment  from  the  non-gravid  horn. 

Fig.  38  shows  the  membranes  from  an  abattoir  cow  estimated  at 
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150  to  180  days  pregnant.  In  a  prior  gestation  the  non-gravid  cornu 
had  lost  its  entire  endometrium  and  the  horn  pregnant  at  time  of 
slaughter  had  lost  most  of  its  caruncles.  Conception  was  virtually 
excluded  if  bred  when  ovulating  upon  the  side  of  the  naked,  non- 
gravid  cornu. 

Fig.  39  illustrates  3  cotyledons  from  an  afterbirth.  The  placental 
tufts  are  normal  in  1 ;  the  uterine  caruncle  of  2  had  lost  almost  all  of 


Fig.  3Q.  Healthy  and  Diseased  Bovine  Cotyledons. 

1.  A  typically  physiological  cotyledon  from  a  healthy  cow.  The  chorionic  villi  are 
very  fine  and  closely  packed;  2,  a  cotyledon  from  which  all  placental  villi  have 
been  destroyed  by  necrosis,  a,  a  few,  coarse,  imperfect  tufts,  b,  an  extensive  area  of 
complete  necrosis;  3,  a  gigantic  cotyledon  with  extremely  clumpy  tufts  with  large  naked 
areas  between  the  clumps.  (Cornell  Veterinarian) 


its  endometrium  and  could  supply  little  nutriment;  and  the  tufts  in 
3  had  come  from  a  caruncle  badly  damaged  in  a  prior  pregnancy, 
causing  the  chorionic  tufts  to  be  coarse  and  in  clumps. 

Fig.  40  is  the  afterbirth  from  an  aborted  fetus.  I  he  conception 
had  followed  repeated  services.  The  pregnant  horn,  1,  had  lost  all 
its  caruncles  during  a  prior  gestation,  and  their  places  had  been 
taken  by  frail  adventitious  placental  growths  incapable  of  sustaining 
fetal  life.  The  endometrium  of  the  non-pregnant  horn  had  been  so 
completely  annihilated  that  no  placental  structures,  either  maternal 
or  fetal,  could  be  formed,  and  the  chorion  of  that  cornu  consisted  of 
a  thin,  transparent  membrane. 
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The  five  Preceding  figures  are  submitted  in  an  effort  to  illustrate 
the  destruction,  or  wearing  out  of  the  placental  tissues  of  the  uterus. 
I  he  study  of  the  fetal  membranes,  when  available,  affords  the  most 
valuable  index  yet  discovered  for  determining  the  past  history,  the 
present  genital  health,  and  the  reproductive  future  of  the  puerperal 
animal.  The  breeding  female  is  as  old  as  her  placenta.  If  numerous 
caruncles  are  missing  from  the  uterus  of  a  cow,  she  is  proportionately 
senile:  a  uterine  caruncle  once  destroyed  can  never  be  restored,  and 
each  gestation  adds  to  the  wear.  Great  cows,  like  Glista  Ernestine, 


Fig.  40.  Fetal  Membranes  from  a  Wrecked  Bovine  Uterus. 

All  uterine  furuncles  had  been  destroyed  following  a  prior  pregnancy' .  Conception 
occurred  after  many  breedings.  The  embryo  could  command  only  verv  scant  nutri¬ 
tion  through  adventitious  placental  growths  (placenta  previa  of  woman?). 

1,  Dome-like,  inconspicuous  non-pregnant  cornu;  2,  the  amnion  at  the  middle  of 
the  pregnant  horn;  3,  naked  thin  prolongation  at  ovarian  pole  of  pregnant  horn. 
( Cornell  V et  erinarian ) 


described  by  Wing-'1  retain  the  integrity  of  their  placentae;  other¬ 
wise  they  could  not  be  great.  I  studied  the  fetal  membranes  of  Glista 
Ernestine  s  twelfth  calf  and  found  them  more  nearly  perfect  than 
those  from  most  dairy  cows  at  second  calving.  Glista  Ernestine  did 
not  die  from  genital  disease  and  was  not  discarded  because  of  in¬ 
fertility.  I  he  age  of  a  breeding  female  can  not  be  authentically  com¬ 
puted  so  well  by  the  recorded  date  of  her  birth,  or  by  her  incisor 
teeth,  as  by  her  physical  health  and  the  health  of  her  uterus  as 
revealed  by  her  afterbirth. 

The  early  determination  of  the  fertility  of  females  which  it  is 
desired  to  use  for  breeding  purposes  is  of  vast  economical  importance. 
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For  example,  Eckles17  records  that,  in  the  herds  studied,  3877  serv¬ 
ices  were  required  for  1151  pregnancies,  covering  a  period  of  29 
years.  There  was  a  total  of  2726  wasted  services.  Among  the  1151 
conceptions  there  was  a  further  loss  through  14.6  per  cent  of  abor¬ 
tions.  Adding  the  168  abortions  to  the  2726  services  not  resulting  in 
observed  pregnancy,  there  appears  a  total  of  2894  wasted  matings, 
or  about  100  per  annum  during  the  period  covered — a  fair  sexual 
load  for  two  bulls  through  the  entire  29  years — without  having  pro¬ 
duced  a  calf.  If  the  2894  fruitless  matings  be  estimated  to  have  each 
cost  the  keep  of  a  cow  for  30  days,  the  cost  of  delayed  conception 
amounts  to  the  interesting  total  of  238  wasted  cow  years.  Eckles 
states  that  65  per  cent  of  the  sterility  followed  normal  calving.  Had 
the  afterbirths  been  studied,  it  is  safe  to  say  that  in  90  per  cent 
of  these  the  disease  would  have  been  apparent,  and  control  measures 
available. 

In  modern  animal  husbandry  the  breeding  is  so  forced,  in  both 
sexes,  that  the  average  fertility  falls  far  below  the  ideal,  and  the 
breeding  life  is  prematurely  closed.  Thus  Eckles47  shows  that,  among 
1204  cows  studied,  infertility  advanced,  with  unimportant  vacilla¬ 
tions,  from  7.4  per  cent  at  two  years  of  age,  to  50  per  cent  at  17 
years.  The  close  of  breeding  life  is  expressed  or  accompanied  by  vari¬ 
ous  phenomena.  In  aged  dairy  cows  the  cessation  of  reproduction  is 
often  preceded  immediately  by  abortion,  twin  pregnancy,  retained 
afterbirth  or  metritis.  There  is  thus  a  repetition  in  old  age  of  the 
types  of  genital  pathology  prevailing  in  the  very  young,  immature 
females,  especially  dairy  heifers.  There  are  not  absolutely  so  many 
abortions  and  retained  afterbirths  in  old  age  because  there  are  not 
enough  old  animals  to  be  observed. 

Analogous  principles  apply  to  the  sire.  Errors  in  handling  often 
render  the  male  prematurely  old.  Fortunately  the  veterinarian  has  at 
his  command,  but  unfortunately  too  rarely  puts  into  use,  reliable 
means  for  measuring  the  fertility  of  the  male  by  careful  study  of  the 
stained  spermatozoa.  This,  with  other  means  of  clinical  search, 
enables  the  progressive  veterinarian  to  follow  closely  the  fertility  of 
valuable  sires,  and  take  timely  precautions  against  disaster. 

Ordinarily  stallions  and  bulls  retain  some  degree  of  their  fertility 
to  the  end  of  their  life.  An  outstanding  danger  is  frequently  present, 
especially  in  connection  with  famous  racing  stallions  which  are  too 
long  continued  in  stud  service  because  of  their  fame,  regardless  of 
their  low  fertility  and  inferiority  of  progeny.  Thus  Stallion  1  in  Table 
III,  page  80,  was  imprudently  retained  in  the  stud  after  his  sperma¬ 
tozoa,  Fig.  28,  indicated  clearly  that  he  was  highly  dangerous.  Like- 
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wise  Bull  .•>  in  I  able  IV,  was  continued  in  service  after  his  sexual 
disease  had  become  a  menace  to  the  cows  with  which  he  was  mated. 

Lehndorf"  relates  that  a  Mr.  Phillips  purchased  in  London  the 
thoroughbred  stallion  Sir  Hercules  then  aged  26,  and  extremely 
emaciated  and  weak.  Through  liberal  feeding  and  careful  handling 
he  had  largely  regained  his  vigor  when  he  was  2  7  years  old  and  was 
mated  with  23  mares,  all  of  which  conceived,  including  one  twin 
piegnancy.  All  the  24  foals  were  males!  Lehndorf  does  not  state 
that  they  were  all  viable  or  that  a  high  ratio  were  of  outstanding 
quality.  I  wo  of  the  24  were  winners  of  races. 

It  should  be  the  constant  aim  of  the  breeder  to  concentrate  repro¬ 
duction  in  that  period  of  the  adult  life  of  his  animals  during  which 
they  physiologically  possess  the  highest  degree  of  vigor.  When  old 
age  approaches,  the  animal  husbandman  should  lighten  the  sexual 
load.  The  principles  involved  are  essentially  the  same  as  the  advice 
to  conserve  the  reproductive  life  of  the  young  by  postponing  breed¬ 
ing  until  they  shall  have  acquired  ample  growth  and  vigor.  The 
forced  breeding  of  aged  animals  is  as  unjustifiable  as  the  premature 
breeding  of  the  young.  The  practice  is  seen  in  its  most  pernicious 
form  in  aged  stallions  of  the  racing  breeds.  If  the  sire  has  become 
famous,  his  services  are  greatly  in  demand.  He  may  be  quite  com¬ 
petent  to  beget  valuable  foals,  if  conservatively  handled.  But  in  many 
cases  he  is  assigned  as  many  mares  as  would  constitute  a  maximum 
load  for  a  stallion  in  his  prime.  The  practice  hastens  senility,  his 
pregnancies  are  unsafe,  the  ratio  of  abortions  and  of  prolonged 
gestations  increases,  weak  conceptions  terminate  unseen  and  leave 
behind  important  genital  disease  in  the  mares,  and  the  viable  foals 
are  defective  in  quality. 

The  burden  of  reproduction  may  be  lightened  in  aged  females  of 
special  value  by  prolonging  the  rest  interval,  after  the  termination 
of  a  pregnancy,  before  resuming  breeding.  In  dairy  cows  the  load 
may  be  greatly  lessened  by  reducing  the  period  of  lactation. 

\\  hen  senility  becomes  obvious,  although  some  measure  of  fertility 
remain,  the  animal  should  be  discarded,  because  the  gestation  be¬ 


comes  insecure  and  any  viable  young  are  of  inferior  quality.  Such 
progeny  lowers  the  quality  of  the  family  or  breed,  just  as  firstlings 
from  immature  dairy  heifers  are  detrimental  to  the  herd.  The  pro¬ 
gressive  animal  husbandman  needs  select  as  his  breeding  stock  the 
most  vigorous  progeny  of  the  best  parents  as  measured  by  longevity 
and  efficiency. 


Chapter  VIII 

THE  RAPIDITY  OP  BREEDING 

The  Frequency  of  Coitus 


OPULATION  in  female  domestic  animals  is  physiologically 


limited  to  the  period  of  estrum,  which  occurs  at  varying  inter¬ 
vals  according  to  species.  Outside  these  periods  the  female  absolutely 
refuses  the  sexual  advances  of  the  male;  and  the  male,  when  freely 
consorting  with  the  female  does  not  seek  coitus  at  other  times. 
When  a  confined  stallion  or  bull  accidentally  escapes  from  his  isola¬ 
tion  he  violently  attempts  coitus  which  may  result  in  serious  damage 
to  the  female  as  indicated  in  Fig.  44. 

By  hand  breeding  there  is  usually  a  single  copulation,  sometimes 
two  allowed  during  a  given  estrum.  Accordingly  when  two  ideally 
healthy  horses  or  cattle  are  mated,  pregnancy  follows  and  there  oc¬ 
curs  but  a  single  service  during  the  year.  In  pasture  breeding  the 
stallion  or  bull  may  copulate  four,  five  or  more  times  in  rapid  suc¬ 
cession  with  one  female  and  thus  importantly  reduce  the  number 
of  females  which  he  may  serve. 

Conclusions  regarding  the  advisable  number  of  services  by  a  sire 
are  commonly  based  upon  data  which  lack  volume  and  authenticity. 
The  conditions  vary  with  species  and  breed.  Racing  stallions  are  not 
usually  placed  in  the  stud  until  they  have  been  raced  two  or  more 
years,  followed  by  a  period  of  physical  rest  before  the  opening  of  the 
ensuing  breeding  season.  On  the  contrary  bulls  constitute  a  definite 
economic  burden  until  placed  in  breeding.  Accordingly,  they  are 
ordinarily  placed  in  service  at  one  to  two  years  of  age,  when  only 
partly  grown.  It  is  well  known  that  many  bulls  are  infertile  after  one 
or  two  years  in  service,  but  it  is  not  always  known  that  they  were 
highly  fertile  at  the  commencement  of  breeding.  They  may  have  been 
hereditarily  of  low  fertility,  as  claimed  by  Lagerlof ; n,;  they  may  have 
suffered  from  nutritive  deficiencies  as  young  calves,  leading  to  genital 
hypoplasia;-'7  or  the  disaster  may  have  been  the  result  of  an  exces¬ 
sive  sexual  load.  All  three  forces  may  act  upon  a  single  individual. 
Each  is  of  definite  importance  and  may  render  the  animal  worthless. 
The  evidence  is  conclusive,  in  numerous  cases,  that  overbreeding  is 
the  chief  or  sole  cause  of  serious  interferences  with  reproduction, 
leading  to  low  fertility  or  sterility  of  the  sire,  insecurity  of  his  preg¬ 
nancies,  lowered  fertility  of  his  females  and  subnormal  value  of  his 
viable  progeny. 
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Most  estimates  of  the  sexual  strength  of  sires  are  based  upon  the 
alleged  performances  of  a  few  great  individuals.  If  the  performances 
ol  a  laige  group  of  sires  were  assembled,  the  showing  would  be  quite 
different.  The  breeder  needs  have  a  reasonable  idea  of  what  load 
his  herd  sire  can  safely  carry,  and  then  make  liberal  allowances  for 
etior  and  for  unexpected  stresses  due  to  damaged  food,  unfavorable 
weather,  disease  or  injury.  The  breeding  load  for  the  male  is  com¬ 
monly  based  upon  the  number  of  females  allotted,  not  the  number 
of  services  required.  The  U.  S.  Bureau  of  Animal  Industry2'"1  advises 


100  cows  for  a  mature  bull,  but  does  not  indicate  whether  the  sire  is 
to  make  one  or  four  services  per  cow.  Vet  bad  weather  or  food  may 
double  the  average  number  of  services  required.  Schmaltz178  recom¬ 
mends  60  to  SO  cows  for  an  adult  bull  when  the  service  is  distributed 


throughout  the  year,  as  is  quite  common  in  dairy  herds;  if  breeding 
is  concentrated  in  the  spring  months,  40  or  50  cows;  and  if  confined 
to  a  very  brief  period,  30  to  40.  Richter"18  reports  that  a  mature  bull 
served  approximately  350  cows  per  annum  for  four  years  with 
marked  success,  and  then  suddenly  broke  down  from  testicular 
atrophy  and  virulent  mange.  Details  are  not  recorded,  the  later 


fertility  of  the  cows  is  not  stated,  and  the  value  of  the  offspring  not 
revealed. 

Von  Oettingen153  reports  that  the  famous  American  trotter,  Ham- 
bletonian  10,  served  more  than  100  mares  annually  for  five  successive 


years,  with  a  high  ratio  of  pregnancies,  then  dropped  low  in  fertility, 
recovered  somewhat  later  and  continued  in  successful  service  until 
25  years  old.  At  15  years  he  served  217  mares.  He  got  numerous 


successful  race  horses,  but  full  data  regarding  his  progeny  are  want¬ 
ing.  Like  most  famous  equine  sires  he  naturally  commanded  the  best 
mares  in  the  nation,  and  they  inferentially  played  an  important  part 
in  the  quality  of  his  get. 

Sundaram""  reports  that  in  the  imperial  dairy  farm  of  New  Del¬ 
hi,  India,  15  bulls  are  kept  for  serving  130  cows  and  heifers  and 
that  regularly  a  bull  is  not  expected  to  make  more  than  one  service 


weekly.  Schmaltz,  citing  Schwartznecker,  approves  of  50  to  60  mares 
for  a  stallion,  during  a  breeding  season  of  five  months.  Schmaltz 
cities  Sand  as  having  observed  a  stallion  which  served  271  mares  in 
one  year. 

I  here  are  unquestionably  males  of  great  procreative  power,  but 
no  breeder  can  know  in  advance  the  limitations  upon  a  given  indi¬ 
vidual.  I  he  conservative  breeder  who  does  not  wish  a  valuable  sire 
to  become  prematurely  old  and  desires  to  have  the  highest  use  of 
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his  breeding  power  at  a  time  when  his  get  will  be  largest,  most  robust 
and  valuable,  should  take  a  lesson  from  the  engineer  who,  in  design¬ 
ing  a  bridge,  carefully  calculates  the  resistance  of  his  materials  and 
the  load  to  be  carried  and  then  adds  ample  reserves  of  strength 
against  wind  or  other  forms  of  stress.  If  the  breeder  believes  his 
bull  capable  of  serving  100  cows,  and  he  limits  him  to  50,  it  may 
well  be  that  he  will  have  more  and  better  calves,  especially  should 
the  season  and  food  prove  poor  or  other  stresses  come  in  to  lower 
the  fecundity  of  the  cows  or  the  procreative  powers  of  the  bull.  The 
above  discussion  is  based  upon  hand  breeding  in  which  probably 
but  one  service  is  permitted  during  a  given  heat.  Some  dairymen 
permit  a  second  service  immediately,  thereby  reducing  by  at  least 
one-half  the  number  of  cows  he  may  successfully  serve.  In  pasture  or 
range  breeding  the  bull  ordinarily,  if  not  already  exhausted,  copulates 
four  or  five  times  in  rapid  succession  and  reduces  his  breeding  power 
in  corresponding  ratio.  It  is  not  known  that  the  probability  of  preg¬ 
nancy,  or  its  quality,  is  enhanced  by  the  repeated  coitus.  In  range 
beef  cattle  pasture  breeding  is  economically  unavoidable.  This  re¬ 
quires  that  a  larger  ratio  of  bulls  be  used  than  in  hand  breeding. 
Opinions  vary  widely.  My  limited  observations  are  favorable  to  a 
ratio  of  1:10,  but  many  breeders  use  1:25  or  higher. 

I  he  attention  of  the  breeder  should  not  be  focused  upon  the 
assumed  number  of  pregnancies  a  bull  may  establish  during  a  breed¬ 
ing  season.  In  progressive  dairying  the  bull  is  far  more  valuable  than 
any  one  of  his  cows.  Properly  handled,  he  should  attain  the  maximum 
of  reproductive  efficiency  at  four  to  five  years  of  age  and  retain  it 
until  twelve  to  fifteen  years  old.  If  too  heavily  used,  the  security  of 
his  pregnancies  is  lowered;  the  ratio  of  cows  seriously  injured 
through  the  occurrence  of  abortion  or  retained  placenta  is  increased: 
the  average  duration  of  gestation  is  decreased;  and  the  size  and 
quality  of  any  viable  progeny  lowered. 

The  continuation  of  the  service  of  a  sire,  in  the  average  dairy  herd, 
for  a  number  of  years  is  beset  with  important  economical  difficulties' 
Under  the  prevailing  custom  of  breeding  dairy  heifers  when  15 
months  old,  only  two  years  have  elapsed  since  the  pregnancy  of  her 
dam  began,  and  it  is  not  prudent  to  breed  them  to  their  sire  If  the 
rate  of  reproduction  described  by  Wing271  be  accepted  as  the  stand¬ 
ard,  most  of  the  original  cows  will  have  disappeared  when  the  first 
heifers  by  the  sire  are  to  be  bred,  and  his  further  retention  is  not 
economically  justifiable.  If  the  foundation  cows  produce  8.4  viable 
calves  each,  like  the  1  7  females  constituting  Group  I  in  Table  X,  the 
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outlook  changes.  No  good  reason  can  be  given  why  cows  should  not 
average  8.4  viable  calves  or  more,  if  their  physical  and  genital  health 
be  intelligently  conserved.  Far  more  study  should  be  given  to  the 
problem  of  the  conservation  of  valuable  sires  and  their  increased  use 
in  adult  life  when  their  reproductive  vigor  should  be  at  its  zenith. 

The  three  bulls  shown  in  Table  IV  constituted  a  part  of  the  sire 
force  in  a  large  herd  of  pedigreed  Herefords  of  high  class  main¬ 
tained  for  the  production  of  breeding  bulls  for  a  commercial  beef 
herd.  Only  high-class  bulls  were  used  and  these  were  purchased  as 
required  from  the  best  available  herds.  The  bulls  were  permanently 
free  out  of  doors,  with  abundant  food  and  exercise.  Bull  1  makes  the 
poorest  showing.  Although  used  moderately,  his  ratio  of  calves  to 
services  was  poor,  and  he  broke  down  sexually  in  seven  years.  Bull 
2  was  specially  prized,  and  in  the  anxiety  to  secure  the  maximum 
benefit  from  his  services  he  was  the  most  heavily  used  of  any  sire 
in  the  herd.  His  ratio  of  calves  to  services  was  poor,  however.  He 
made  3.24  times  as  many  services  as  No.  3  and  got  a  trifle  more 
than  twice  as  many  calves.  Following  the  general  rule,  the  female 
ratio  was  subnormal  in  No.  2.  Turning  to  the  second  generation,  the 
44  heifers  of  Bull  No.  3  produced  as  many  calves  as  the  85  of  No.  2. 
That  is,  calves  by  the  healthiest  parents  are  the  most  prolific  breed¬ 
ers.  It  is  especially  noteworthy  that  Bull  2  dropped  in  fertility  fol¬ 
lowing  the  increase  of  his  load  to  more  than  100  services  per  annum, 
the  decline  being  especially  marked  in  the  year  following,  rather 
than  during  the  heavy  service. 

There  is  evidence  that  the  sexual  load  aggravates  and  intensifies 
disease  which  might  not  otherwise  be  marked.  Thus  Abelein,'  in 
submitting  a  tabulated  service  record  of  a  trichomonas-infected  bull, 
incidentally  showed  that  he  made  nine  consecutive  services  success¬ 
fully,  the  first  six  of  which  were  distributed  through  32  days,  with 
no  two  in  one  day.  The  last  three  were  in  one  day  and  the  next  three 
cows,  bred  some  days  later,  became  infected.  Later,  during  several 
months,  his  infectiousness  rose  and  fell  in  cadence  with  the  frequency 
of  coitus.  So  far  as  is  known,  the  observation  is  in  absolute  harmony 
with  general  experience:  when  a  breeding  animal  is  subjected  to 
excessive  strain  by  those  primary  factors  which  caused  it  to  become 
infected,  the  contagium  grows  in  intensity,  becomes  more  definitely 
a  disease  and  increases  in  its  transmissibility  to  other  animals.  Hence 
genital  diseases  advance  in  incidence  and  virulence  when  attempts 
are  made  to  force  reproduction  (and  lactation)  beyond  the  inherent 
strength  of  the  individual. 
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The  Post-Partum  Rest  Interval  of  the  Female 
Before  Re-breeding 

I  he  common  tendency  of  domestic  animals  is  to  produce  young 
once  annually.  I  his  law  has  been  modified  by  selection,  feeding 
and  handling  so  that  those  having  short  gestation  periods  may  give 
birth  to  young  semi-annually  and  those  with  long  periods,  like  the 
mare  and  cow,  may  be  caused  to  produce  young  at  shorter  intervals 
than  a  calendar  year. 

1  he  mare  is  ordinarily  in  estrum  at  not  later  than  the  8th  or  9th 
day  post-partum.  According  to  tradition  this  is  definitely  the  best 
time  to  breed  her  and  the  tradition  is  so  ancient  that  it  is  well  nigh 
saciosanct.  1  he  tradition  is  not  supported  by  available  facts.  In 
1^26  I  recorded  the  results  of  120  ninth-day  breedings  in  a  famous 
thoroughbred  stud  of  high  repute  for  fertility.  Thirty  per  cent  con¬ 
ceived  at  the  ninth-day  breeding;  40.8  per'  cent  at  later  matings 
after  having  failed  at  first  service;  and  29.2  per  cent  failed.  Those 
which  conceived  on  the  9th  day  showed  11.1  per  cent  of  aborts  and 
non-viable  foals  while  the  pregnancies  from  later  breedings  were 
followed  by  4.1  per  cent  aborts  and  non-viables.  Those  which  con¬ 
ceived  at  the  9th-day  breeding  were  presumably  the  healthiest  mares 
in  the  stud  and  were  penalized  because  of  their  good  health. 

Caslick-'  reports  that  of  533  mares  bred  on  the  9th  or  10th  day, 
36.6  per  cent  conceived,  while  of  those  which  failed  when  bred  at 
first  post-partum  estrum,  56.6  per  cent  conceived  at  second  breeding. 

Jennings  states  that  in  the  L  nited  States  Remount  Station  at 
1  ront  Royal,  \  a.  during  the  breeding  seasons  of  1936-1940  inclusive 
110  foaling  mares  were  bred  on  the  9th  dav,  showing,  among  other 
undesirable  results: 

1.  An  abortion  ratio  of  12.8*/^ ,  which  was  four  times  as  great  as 

that  which  followed  from  first  breeding  at  later  dates  after  having 
foaled.  * 

2.  Dystocia  occurred  in  15/  of  mares  bred  on  the  9th  day,  while 
no  cases  of  dystocia  followed  breeding  first  at  later  dates. 

3.  There  were  1  .S'/  of  foals  dead  at  birth,  or  born  non-viable  fol¬ 
lowing  9th  day  breeding,  which  was  six  times  as  great  as  that  from 
later  breedings. 

4.  Heavy  or  retained  placentae  occurred  in  29.1'/  of  mares  bred 
on  9th  day  and  in  21.0'/  in  those  bred  at  later  periods. 

5.  The  rate  of  recognizable  conception  from  one  service  from  9th 

day  breeding  was  43.7/  as  compared  with  67.3/  for  those  first 
bred  at  later  date. 


130 


The  Rapidity  of  Breeding 


At  the  first  post-partum  estrum  clinical  manifestations  of  endo¬ 
metritis  are  common,  with  copious  genital  discharges.  The  repro¬ 
ductive  system  has  not  yet  had  time  for  re-adjustment  and  the  neces¬ 
sary  repairs  to  the  denuded  endometrium.  T  rue,  the  ovum,  if  fer¬ 
tilized,  does  not  immediately  enter  the  unrepaired  uterus  but  con¬ 
sumes  7  to  10  days  in  its  migration  through  the  oviduct.  It  is  not 
unreasonable  to  assume  that,  after  a  spermatozoon  swims  through 
the  genital  tube  filled  with  pathological  exudate,  it  may  be  important¬ 
ly  damaged,  and  although  capable  of  causing  fertilization,  its  condi¬ 
tion  may  imperil  the  viability  of  the  ovum. 

There  is  a  wide  hiatus  between  the  fertilization  of  an  ovum  and 
the  recognition  of  the  fact.  The  extremely  primitive  type  of  placenta- 
tion  in  the  mare  provides  unusual  opportunity  for  the  unseen  expul¬ 
sion  or  resorption  of  the  fertilized  ovum.  I  he  inference  is  quite 
justifiable  that  many  of  the  mares  bred  on  the  9th  day,  but  which 
were  later  in  estrum,  actually  conceived,  but  that  the  ovum  perished 
and  disappeared.  Recently  I  had  the  opportunity  "  to  record  studies 
of  the  breeding  records  of  the  stud  at  the  Agricultural  College,  Cor¬ 
nell  University,  involving  227  gestations.  Again  the  conception  rate 
was  comparatively  low  from  9th-day  breedings  and  the  ratio  of 
aborts  and  non-viable  foals  was  double  that  of  those  mares  which 
failed  on  the  9th  day  and  conceived  later.  The  average  duration  of 
pregnancy  for  live  foals  from  9th-day  breeding  and  for  foals  dead  at 
term  was  5.1  days  greater,  and  their  birth  weight  7.2  lbs.  less  than 
that  of  pregnancies  due  to  later  breedings.  Here  it  is  to  be  borne  in 
mind  that  in  the  mare  many  pathological  gestations  are  prolonged, 
instead  of  being  abbreviated  as  in  the  cow;  the  5.1  days  greater 
duration  of  gestation  signified  pathological  prolongation.  This  is 
well  shown  in  the  average  daily  weight  increment  for  the  two  groups: 
that  for  the  9th-day  gestations  was  0.3792  lbs.  per  day,  contrasted 
with  0.4071  lbs.  for  the  pregnancies  established  at  later  dates. 

High-pressure  reproduction  reaches  its  maximum  in  dairv  hus 
bandry,  and  presents  some  intensely  interesting  questions  in  the 
physiology  of  reproduction.  It  is  stated  that  in  the  mare  the  corpus 
luteum  of  pregnancy  atrophies  and  disappears  at  mid  term  and 
thereafter  estrum  is  barred  by  the  presence  of  the  fetus  in  the 
uterus.  After  foaling,  heat  occurs  within  8  or  9  days  or  eatlier.  1  he 
corpus  luteum  of  the  cow  remains  intact  until  after  calving.  Its 
presence  presumably  bars  estrum  and  ovulation.  Another  element 
of  unknown  force  enters  into  the  sexual  physiology.  When  discussing 
the  teratology  of  the  reproductive  system  it  was  noted  in  connection 
with  Fig.  5,  in  which  the  female  fetuses  had  teratological  defects  in 
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the  uterine  caruncles  and  teats,  that  the  two  organs  have  funda¬ 
mentally  the  same  functions  and  that  when  one  of  them  was  de¬ 
tective,  the  other  might  also  be  imperfect.  When  normal  parturition 
occurs,  correlated  phenomena  in  the  sex  cycle  appear  to  persist  in 
the  dairy  cow. 

J.  W  hit  i  idge  Williams"'  states:  “If  for  any  reason  the  woman 
does  not  suckle  her  child,  the  menstrual  flow  will  probably  return 
within  eight  wTeeks  after  labor.  If  the  woman  suckles  her  child 
menstruation  is  usually  delayed  until  three  to  six  months,  or  longer. 

1  he  psychic  eftect  of  suckling  her  infant  apparently  exerts  an  in¬ 
fluence  upon  the  sex  cycle  comparable  to  pregnancy  and  placen- 
tation. 


Authentic  data  for  the  cow  are  scant,  but  the  available  facts  indi¬ 
cate  that  the  suckling  of  the  calf  delays  estrum,  ovulation  and  men¬ 
struation.  Wagner213  states  that  in  the  Hohenheim  herd  there  was  a 
definite  prolongation  of  the  interval  between  parturition  and  estrum 
in  cows  which  suckled  their  calves.  But  they  were  allowed  to  suckle 
their  calves  probably  for  but  a  few  minutes  two  or  three  times  a 
day,  a  large  part  of  the  milk  was  drawn  by  hand,  and  the  calves 
suckled  for  four  weeks  only.  Data  are  not  readily  available  for  beef 
cows  which  suckle  their  calves  naturally  to  the  close  of  lactation 
I  he  available  evidence,  wholly  too  scant,  is  that  in  dairy  cows  the 
suckling  of  the  young  delays  the  advent  of  estrum.  Wagner  records 
as  the  extremes  22  to  118  days,  with  an  average  of  60  to  90  days. 

I  hose  cows  which  did  not  suckle  their  calves  showed  43  per  cent  of 
the  early  onset  of  estrum  while  those  which  suckled  their  calves 
showed  20  per  cent  in  that  group. 

The  first  heat  cycles  in  dairy  cows  following  the  termination  of 
pregnancy  are  extremely  erratic,  and  in  many  cases  may  well  be 
classed  as  pathological.  This  is  well  shown  in  Table  XI.  in  a  large 
ratio  of  animals  the  duration  of  the  cycles  up  to  about  seventy  days 
is  chaotic,  after  which,  if  the  animal  is  not  bred,  the  cycles  tend  to 
become  stabilized.  If  unsuccessfully  bred  at  seventy  days  or  less 
the  cycles  may  continue  chaotic.  This  is  probably  due  in  many  cases 
to  unrecognized  conception,  the  ovum  perishing  and  disappearing 
unseen  after  having  damaged  the  uterus  and  unbalanced  ovulation. 

.  careful  study  of  Table  XI  and  its  summary  forcibly  indicates  that 
the  breeding  at  less  than  seventy  days  post-partum  led  to  an  orgv 

o  disaster.  I  able  XII  dictates  the  same  conclusion  from  a  somewhat 
ditterent  viewpoint. 

•  IheklCh"fic  heat  periods  occurring  early  post-partum,  as  shown 
m  l  able  XI,  are  highly  suggestive  of  a  relationship  to  nymphomania 


132 


The  Rapidity  of  Breeding 
Table  XI 

The  Duration  of  the  Estruae  Cycles  in  a  Group  of  I  vventy-Four  Consecutive 
Heifers  from  a  Hang- Negative  Purebred  Dairy  Herd.  In  the  “Result”  columns 
when  recognized  pregnancy  followed  breeding,  the  duration  of  the  pregnancy  is  recorded 
in  days;  in  heat  and  not  bred  is  indicated  by  — ;  and  when  unsuccessfully  bred,  by  0. 
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In  Table  XI:  A.  (cows  13  and  15)  =  abortion;  the  *  after  cow  12  signifies  that  a 
mummified  fetus  was  recognized  and  in  the  next  column  **  indicates  that  the  cow  was 
again  in  estrum  and  bred  at  366  days  after  her  prior  conception.  Sd  =  sold  and  D  = 
died. 

A  study  of  the  table  indicates  that  the  post-partum  cycle  is  highly  erratic,  the 
variability  being  accentuated  by  service,  while  if  left  without  copulation,  the  duration 
of  the  cycle  tends  to  become  stable. 

After  the  termination  of  the  first  pregnancies,  sixteen  services  were  made  at  less 
than  seventy  days  post-partum  with  seven  recognized  pregnancies,  including  one 
abortion  and  one  mummy.  The  five  pregnancies  terminating  in  viable  calves  gave  a 
latio  of  3.2  services  per  viable  calf  with  an  average  duration  of  pregnancy  of  273.2 
days.  Twelve  services  were  made  at  from  seventy  to  one  hundred  days  inclusive, 
with  eight  pregnancies,  all  of  which  resulted  in  viable  calves  with  an  average  duration 
of  pregnancy  of  275.75  days  and  of  1.5  copulations  per  live  calf.  Sixteen  services  were 
made  at  over  one  hundred  days  post-partum,  with  eleven  viable  calves,  an  average 
duration  of  pregnancy  of  274.3  days  and  1.45  copulations  per  viable  calf. 

It  is  interesting  to  note  that  heifer  6,  born  at  245  days,  was  herself  the  result  of 
a  6s  day  post-partum  breeding.  Her  three  pregnancies  averaged  268.7  days. 

Among  the  twenty-four  heifers  in  Table  XI,  seventeen  became  recognizably  pregnant 
at  the  first  service  and  produced  seventeen  viable  calves  with  an  average  duration  of 
pregnancy  of  274.6  days.  Six  heifers  visibly  conceived  after  two  or  three  services 
and  produced  five  viable  calves,  with  an  average  duration  of  pregnancy  of  266.4  days 
and  one  abortion,  cow  15,  at  266  days. 

Later,  the  seventeen  females  which  conceived  at  first  service  produced  twenty  ad- 
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and  may  readily  be  classed  as  pathological.  The  nymphomania  oc¬ 
curs  almost  wholly  in  dairy  cows.  1  have  not  known  an  instance  of 
nymphomania  to  occur  in  a  cow  or  other  female  which  was  pregnant 
or  suckling  her  young. 

There  is  naturally  little  available  information  regarding  the  inter¬ 
val  between  calving  and  the  first  estrum  in  beef  cows  which  suckle 
their  young  and  are  constantly  at  pasture.  I  have  information  on  one 
purebred  Hereford  cow  which  became  pregnant  at  17  days  post¬ 
partum.  She  was  highly  fed  and  subjected  to  considerable  stabling. 

A  breeder  of  Hereford  cattle,  Mr.  Edmund  O.  Pound.  Lavina, 
Montana,  has  kindly  supplied  me  with  highly  significant  data  from 
his  herd.  Pasture  breeding  is  practiced,  the  bulls  being  turned  with 
the  cows  on  June  25th.  The  service  dates  are  not  accurately  known. 
The  duration  of  pregnancy  was  reckoned  at  285  days.  Any  cow 
which  calved  later  than  April  25th  had  an  opportunity  to  become 
pregnant  at  60  days  or  less  after  having  calved.  Among  376  plurip- 
arous  pregnancies  there  were  111  such  opportunities  and  55  calves 
( 15  per  cent  of  the  total)  were  born  at  dates  signifying  conception 
at  less  than  60  days  after  calving.  Concerning  this  15  per  cent  Mr. 
Pound  says:  “Most  of  the  twins,  most  of  the  weak  calves,  and  all 
of  the  monstrosities  were  among  the  55  that  probably  conceived 
within  60  days.  The  cows  that  had  their  calves  at  about  the  same 
week  each  year  produced  more  and  better  calves  than  those  that 
jumped  around  in  their  dates.  The  cows  that  ‘backed  up’  the  most 
or  had  the  least  rest  between  pregnancies  were  the  ones  that  finally 
lost  a  whole  year.”  These  data  are  strikingly  like  those  available  for 
dairy  cows  and  for  mares. 

The  fact  that  the  calves  are  taken  from  dairy  cows  immediately 
after  birth,  and  that  this  causes  an  abbreviation  of  the  period  between 
calving  and  the  appearance  of  the  first  heat,  has  appealed  to  many 
prominent  geneticists  and  dairy  husbandmen  as  an  opportunity  to 
increase  the  yield  of  milk  in  a  given  unit  of  time  and  thereby  increase 
the  profits.  Thus  Chapman  and  Casida1"  report  after  extensive  stud¬ 
ies  that:  “The  conclusion  indicated  by  this  investigation  is  that  a 


ditionul  viable  calves,  or  a  total  of  thirty-seven,  an  average  of  2.2  viable  calves  per 
cow.  One  additional  pregnancy,  cow  12,  ended  in  fetal  mummification. 

The  six  animals  which  failed  to  conceive  visibly  at  first  service  but  became  pregnant 
after  a  second  service  (5)  or  a  third  (1)  later  produced  four  viable  calves  and  one 
abort,  or  a  total  of  ten  viable  calves,  an  average  of  1.7  calves  per  animal.  There  is 
ground  for  the  suspicion  that  of  the  six  heifers  which  failed  to  become  recognizably 
pregnant  at  the  first  service,  four  actually  conceived,  as  is  shown  by  the  estrual  cycle 
in  No.  11  (SO  days);  IS  (77  days);  22  (60  days);  and  24  (1^7  days).  The  length  of 
the  post-coital  cycle  is  entirely  too  prolonged,  being  decisively  longer  than  the  average 
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service  period  (the  post-partum  rest  interval )  of  about  30  to  60  days 
is  most  profitable  .  .  .  only  the  records  of  normally  calving  cows 
were  used.  Xo  attempt  is  made  to  record  the  ratio  of  pregnancies 
beginning  at  less  than  61  days  post-partum  which  were  aborted  or 
otherwise  ended  in  disaster. 

1  he  usual  basis  of  computation  employed  by  geneticists,  dairymen, 
and  milk-testing  associations  appears  to  be  the  quantity  of  milk  pro¬ 
duced  during  a  brief  interval  of  time.  If  instead  the  dairying  efficiency 
be  based  upon  the  lifetime  performance,  and  it  be  assumed  that  first 
there  needs  be  amortization  of  the  capital  invested  in  the  cow  when 
she  first  comes  into  lactation,  a  different  conclusion  is  possible.  Thus 
in  Cow  1  of  I  able  XII  each  lactation  period  exhausted  33.3  per  cent 
of  the  capital  investment;  in  Cow  8  the  exhaustion  was  7.1  per  cent. 
A\  hen  Cow  1  died  from  overbreeding  at  5  years  and  21  days,  she 
had  yielded  58  per  cent  more  milk  than  had  Cow  8  at  the  same  age, 
but  the  lifetime  production  of  8  was  about  5  times  that  of  1. 

The  exhaustion  of  capital  investment  per  viable  calf  was  50  per 
cent  in  1  and  7.1  per  cent  in  8.  Seventeen  years  after  they  entered 
the  herd,  Cow  1  had  two  female  descendants,  while  8  had  14. 

There  is  profound  contrast  between  Cows  1  and  8.  The  former 
calved  first  at  2.5  years  after  a  pregnancy  of  2  76  days;  the  latter 
at  3  years  after  a  gestation  period  of  283  days.  Cow  1  quickly  broke 
under  the  load  of  high-pressure  breeding,  while  the  stronger  Cow  8, 
conceiving  later,  made  an  outstanding  record.  Cow  9  from  the  same 
herd  as  8,  carried  the  load  of  heavy  breeding  through  three  pregnan¬ 
cies,  then  staggered,  requiring  numerous  breedings  at  irregular  inter¬ 
vals,  and  finally  succumbed  to  dystocia  at  the  close  of  her  8th  gesta¬ 
tion.  I  he  data  show  quite  well  that  some  cows  have  the  strength  to 
endure  high-pressure  breeding  for  a  time,  but  ultimately  they  break 
down,  and  the  break  comes  so  early  in  the  life  of  the  cow  as  to  cast 
extreme  doubt  upon  the  prudence  of  such  breeding,  if  it  does  not 
positively  condemn  the  practice  as  injurious  to  the  individual  and 
the  family.  Throughout  the  table  it  is  shown  that,  the  shorter  the 
post-partum  rest,  the  briefer  the  subsequent  gestation  period  and 
the  lower  the  average  fertility  of  the  female  progeny:  the  strength 
and  vigor  of  the  line  is  being  depressed. 

The  four  instances  of  twin  pregnancy,  Cows  4,  5,  6,  and  7,  each 
followed  conception  at  less  than  60  days  post-partum.  Each  cow 
faltered.  Almost  all  twin  pregnancies  in  the  entire  herd,  except  a 
few  weak  primipara,  and  aged  senile  cows,  have  resulted  from  breed¬ 
ing  too  early  post-partum  to  permit  the  reproductive  system  adequate 
opportunity  to  recover  its  equilibrium.  This  is  quite  reminiscent  of 


No.  of  Cow 


136 


The  Rapidity  of  Breeding 
Table  XII 

Breeding  Records  of  9  Cows  from  Table  X  Showing  (lie  Effects  of  Rapid,  Compared 
with  Conservative  Breeding.  A  =  abortion;  B  =  bull;  II  =  heifer;  D  =  dicd  or  dead.  Under 
fertility  of  progeny,  G  =  good;  P  =  poor;  VP  =  very  poor;  E  =  excellent;  F  =  fair. 
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Notes,  Table  XII.  *  Cow  1  died  from  parturition.  The  *  *  *  lines  in  table  indicate 
the  date  of  change  in  plan  of  breeding  by  which  a  rest  interval  of  180  days  between 
calving  and  re-breeding  was  practiced.  #Calf  accidentally  killed.  (1)  Heifer  died  young. 
12)  Heifer  under  breeding  age.  (3)  Heifer  produced  no  live  calf.  (4)  Cow  died  from 
dystocia. 

The  o  females  presented  in  Table  XII  have  been  selected  from  the  animals  in  Table  X 
as  representative  of  the  early  breeding  of  heifers  and  the  early  post-partum  breeding  of 
calving  cows.  They  include  the  only  twinning  cow  in  Group  1  of  Table  X  (Cow  4).  The 
4  twinning  cows  included  in  the  table  are  from  the  foundation  herd  and  are  taken  in 
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the  contribution  of  Clapp  '  previously  cited  in  connection  with  twin¬ 
ning  after  nymphomania;  if  the  cow  was  bred  at  less  than  35  days 
after  the  occurrence  of  cysts,  twins  were  very  probable. 

In  the  entire  herd  of  Table  X,  under  the  original  plan  of  early 
post-partum  breeding,  64  pregnancies  occurred  at  less  than  60  days 
post-partum.  Che  average  duration  of  gestation,  excluding  those 
classed  as  abortions,  was  2  74.77  days.  Under  the  revised  plan  of 
180  days’  rest,  the  last  64  pregnancies  of  1936  averaged  282.2  days, 
an  advance  of  7.43  days.  The  latter  64  included  numerous  primipara, 
in  which  it  is  commonly  believed  the  gestation  is  more  brief.  That 
conclusion  appears  to  rest  almost  wholly  upon  data  from  dairy 
heifers,  usually  bred  to  calve  at  about  2  years:  under  the  revised 
plan,  to  have  heifers  calve  not  earlier  than  2.75  years,  the  duration  of 
gestation  in  primipara  was  the  same  as  for  pluripara. 

The  17  foundation  heifers  constituting  Group  I  in  Table  X,  pur¬ 
chased  from  a  herd  conservatively  handled  and  of  unusually  high 
fertility,  were  bred  to  calve  at  somewhat  less  than  three  years  on  the 
average,  and  their  first  gestation  periods  averaged  278.8  days.  The 
38  other  heifers,  constituting  Group  II,  emanating  from  less  fertile 
herds  and  bred  to  calve  first  at  about  2  years,  show  an  average  dura- 


tlieir  consecutive  order  as  they  are  arranged  in  the  herd  records.  All  four  twin  pregnan¬ 
cies  followed  conception  at  less  than  70  days  post-partum. 

Summary 

Group  I  First  pregnancies. 

Group  II  Pregnancies  occurring  at  less  than  60  days  post-partum. 

Group  III  Cows  not  bred  until  after  60  days  post-partum,  or  which  failed  at  first 
service  and  conceived  later. 

Group  IV'  Revised  plan;  cow  not  bred  until  180  days  post-partum. 
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tion  of  gestation  of  271.9  days.  The  last  55  primipara  calving  under 
the  revised  plan  of  breeding  had  an  average  duration  of  pregnancy 
of  282.1  days. 

Much  is  said  regarding  the  variations  in  the  duration  of  pregnancy 
due  to  differences  in  breed,  climate,  food,  or  family.  In  this  instance 
the  animals  were  of  one  family  without  change  in  climate,  location, 
food,  or  of  handling,  except  in  breeding. 

It  is  well  shown  in  Table  X  that  the  maximum  reproductive  power 
of  the  different  groups  was  immutably  fixed  for  life  at  the  close  of 
the  first  breeding  year.  Disease  or  disaster  may  arise  to  lower  or 
wreck  the  fertility  of  a  healthy  cow,  but  no  known  force  can  convert 
into  highly  iertile  animals  a  group  of  heifers  which  have  bred  poorly 
as  primipara. 

The  principle,  which  it  has  been  attempted  to  establish,  is  well 
supported  by  extensive  studies  in  other  herds  and  the  conclusion 
seems  inescapable  that  conservative  animal  husbandry  demands  that 
a  liberal  rest  between  pregnancies  be  allowed.  Whether  early  re¬ 
breeding  is  followed  by  prolonged  gestation,  as  is  common  in  the 
mare,  or  by  abbreviated  pregnancies,  as  is  the  rule  with  cows,  the 
underlying  logic  is  that  the  parturient  female  needs  ample  time  for 
recovering  her  sexual  equilibrium  before  resuming  pregnancy.  The 
principle  involved  is  allied  to  the  use  of  a  sire  producing  imperfect  or 
weak  spermatozoa.  Thus  in  Table  II,  Bull  II,  suffering  from  diseased 
seminal  vesicles,  got  pregnancies  of  notably  brief  duration.  Bacteria 
may  have  been  mixed  with  the  semen  at  coitus,  but  not  of  sufficient 
virulence  to  terminate  gestation.  The  load  of  pregnancy  with  the 
weak  ovum  was  too  great  and  the  gestation  was  terminated  early  in 
order  that  the  diseased  uterus  might  get  relief.  I  have  very  recently 
studied  a  herd  in  detail  in  which  early  re-breeding  was  practiced. 
There  were  two  sires  being  simultaneously  used,  one  an  aged,  healthy 
sire,  with  gestation  periods  averaging  2  76.4  days  and  the  other  suf¬ 
fering  with  purulent  inflammation  of  one  seminal  vesicle,  whose 
pregnancies  averaged  2  70.2  days.  Two  factors  were  present  in  the 
younger  bull,  both  of  which  acted  in  the  same  direction. 

The  optimum  period  of  post-partum  rest  for  dairy  cows  is  not 
readily  determined.  It  is  modified  by  food,  age,  method  of  handling 
and  various  environmental  factors.  The  herd  shown  in  Tables  X  and 
XII  was  dependent  upon  grazing  for  sustenance  in  a  climate  where 
the  rainfall  was  undependable  and  consequently  the  food  supply  was 
at  times  defective  in  quality  and  quantity.  The  revised  plan  of  180 
days’  post-partum  sexual  rest,  so  that  each  cow  might  calve  each  15 
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months,  definitely  advanced  the  reproductive  efficiency.  Such  a  plan 
is  not  economically  available  under  most  environments.  The  princi¬ 
ples  involved  are  available  in  all  herds.  Under  the  plan  for  annual 
calving,  if  285  days  be  accepted  as  the  average  duration  of  physio¬ 
logical  gestation,  a  rest  interval  of  80  days  is  available,  and  if  cows 
are  re-bred  at  the  first  heat  after  70  days,  annual  calving  is  main¬ 
tained  if  the  animals  are  healthy. 

It  is  not  at  all  essential  generally  that  cows  should  calve  annually. 
In  most  dairies  breeding  is  continued  throughout  the  year  and  good 
dairy  cows  continue  to  yield  a  fair  amount  of  milk  for  one  or  two 
years.  Numerous  progressive  dairymen  allow  a  rest  of  120  to  150 
days  and  feel  that  they  get  more  and  better  calves  in  this  man¬ 
ner. 

When  considering  the  duration  of  gestation  the  optimum  was 
placed  at  279-288  days  inclusive.  My  studies  of  the  herd  illustrated 
in  Tables  X  and  XII  indicate  clearly  that  a  liberal  post-partum  rest 
favors  the  optimum  duration  of  pregnancy,  the  longevity  of  the  cows 
and  the  vigor  and  fertility  of  the  progeny.  Thus  in  a  group  of  58 
pregnancies  under  the  conservative  plan  of  re-breeding,  96.5  per  cent 
fell  within  the  optimum  of  2  79-288  days.  Of  64  pregnancies  in  the 
same  herd,  established  within  60  days  post-partum,  39.1  per  cent 
fell  within  the  optimum.  In  the  Cornell  University  herd,  as  reported 
by  Wing27"  55.44  per  cent  of  pregnancies  terminated  within  the 
proposed  optimum.  Cow  1  of  Table  XII  provides  an  illustrative  breed¬ 
ing  history.  She  was  purchased  from  an  ultra-fashionable  herd  at 
the  highest  price  paid  for  any  one  of  the  55  original  heifers.  As  a 
primipara  she  dropped  a  bull  calf  when  2.5  years  of  age,  after  a 
pregnancy  of  2  78  days.  The  calf  was  critically  ill  from  umbilical  in¬ 
fection,  apparently  recovered,  was  retained  as  a  sire,  and  failed. 

Despite  the  two  danger  signals  of  abbreviated  pregnancy  and  a 
seriously  diseased  calf,  the  cow  was  bred  and  conceived  37  days  post¬ 
partum,  and  bore  a  viable  heifer  at  2  76  days.  She  was  next  bred  after 
an  interval  of  32  days  and  dropped  a  non-viable  bull  at  2  76  days. 
Thirty  days  later  she  was  again  bred,  aborted  a  heifer  fetus  at  231 
days  and  died  from  metritis  at  5  years  and  22  days. 

Her  one  viable  heifer  had  a  checkered  career  of  three  dead  calves 
and  one  pair  of  viable  twins  consisting  of  a  bull  and  a  neuter.  At  7 
years  of  age  she  came  under  the  revised  plan  of  liberal  post-partum 
rest,  after  which  she  rallied,  produced  one  viable  bull  and  three  viable 
heifers  with  an  average  duration  of  pregnancy  of  281.2  days. 

Vigorous  cows  not  infrequently  withstand  early  post-partum 
breeding  for  one  or  two  periods  without  material  evidences  of  serious 
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injury,  but  I  fail  to  find  definite  evidence  of  even  one  cow  which  has 
successfully  carried  the  abnormal  load  through  three  consecutive 
pregnancies  and  retained  physiological  fertility.  Fortunately  most 
cows  do  not  come  in  heat  at  less  than  40  days  post-partum.  All  avail¬ 
able  data  indicate  clearly  that  the  breeding  of  cows  at  a  period  im¬ 
portantly  less  than  80  days  postpartum  is  definitely  detrimental  to 
the  reproductive  life  of  the  animals.  Individual  cows  of  extraordi¬ 
nary  vigor  may  carry  the  excessive  load  through  one  to  several  preg¬ 
nancies,  but  ultimately  serious  injury  results  and  lowers  their  value 
and  that  of  their  progeny. 

Some  veterinary  authorities  of  high  repute  disagree  with  the  fore¬ 
going  view.  1  hus  Elder'"  speaking  for  the  University  of  Missouri, 
while  advocating  the  control  of  abortion  by  the  agglutination  test  and 
slaughter  of  reactors,  states  that  “Bang’s  disease-free  herds  calve 
every  11.5  months  while  those  in  infected  herds  produce  only  one 
call  each  20  months.  In  a  personal  communication  Eider  admits  that 
the  Missouri  l  niversity  herd  does  not  produce  one  calf  per  cow  each 

11.5  months  and  that  he  has  no  definite  knowledge  of  the  existence  of 
such  a  herd.  Mohler,  Wight  and  Lash'45  of  the  Bureau  of  Animal 
Industry,  United  States  Department  of  Agriculture,  state  “Further¬ 
more  cows  in  diseased  (Bang’s  disease)  herds,  on  the  average  calve 
only  about  once  every  20  months  instead  of  once  every  11%  months 
as  in  healthy  herds.”  They  fail  to  present  evidence  to  indicate  that 
any  such  herd  is  known  to  exist.  Elsewhere  Miller  &  Graves,159  pur¬ 
suing  their  investigations  in  the  Bureau  of  Dairy  Industrv  herd 
under  the  official  direction  of  Mohler,  report  that  after  isolation,  the 
Bang-negative  fertile  cows  produced  during  a  period  of  4  years, 
83.59G  °f  living  calves  and  16.40%  of  abortions  and  dead  calves. 
The  duration  of  time  for  the  production  of  calves  is  not  stated. 
There  was  much  sterility  (or  unseen  death  of  ova)  so  that  about 

3.5  services  were  required  for  each  recognized  pregnancy.  If  the 
estrual  cycle  be  placed  at  21  days,  there  would  be  a  delay  of  52.5 
days  in  conception.  T  his,  added  to  283  days  of  gestation,  equals 

335.5  days  from  breeding  date  to  calving.  In  order  to  calve  each 

11.5  months  (350  days)  it  would  become  necessary  that  the  cow  be 
served  at  14.5  days  after  calving. 

I  know  of  no  herd  in  which  there  was  produced  an  average  of  one 
living  calf  each  1 1.5  months.  The  Bang-free  agricultural  college  herd 
described  by  McNutt,  Walsh  and  Murray'31  did  not  produce  an 
average  of  one  calf  each  11.5  months  nor  is  there  favorable  indica¬ 
tion  that  they  averaged  one  in  20  months.  The  large  agricultural  herd 
studied  by  Henderson""  did  not  produce  one  calf  per  cow  for  each 


142 


The  Rapidity  of  Breeding 


11.5  months.  So  far  as  may  be  learned  from  Henderson’s  thesis  they 
failed  to  reach  the  despised  20  months  for  Bang-infected  herds. 
Available  information,  which  is  apparently  authentic,  indicates  that 
the  agricultural  college  breeds  the  cows  very  early  after  calving, 
hoping  to  average  one  calf  every  1 1 .5  months  or  less.  Besides,  accord¬ 
ing  to  Henderson,  a  prior  herd  was  slaughtered  in  order  to  be  rid  of 
Bang’s  disease,  new  cattle  purchased,  and  any  reactors  developing 
in  the  herd  promptly  annihilated.  Henderson  further  relates  that  of 
835  gestations  only  57.2  per  cent  came  within  the  optimum  duration 
of  279-288  days.  It  has  been  insisted  in  Chapter  III  that  calves  born 
outside  this  optimum  are  of  inferior  vigor  and  fertility.  No  herd  with 
so  unfavorable  a  duration  of  pregnancy  as  that  described  by  Hen¬ 
derson  can  be  profitable  or  self-supporting  in  private  dairy  industry. 

If  it  were  possible  so  to  handle  a  herd  that  it  might  average  one 
calf  for  each  11.5  months,  the  occurrence  should  be  by  far  most 
frequent  in  the  herds  of  agricultural  colleges.  They  have  the  leaders 
in  genetics,  animal  husbandry,  food  chemistry,  and  veterinary  sci¬ 
ence.  They  have  the  further  great  advantage  over  private  dairymen 
because  of  the  available  funds  which  enable  them  to  replace  tardy 
breeders.  On  the  whole,  breeding  statistics  of  domestic  animals,  es¬ 
pecially  for  the  dairy  cow,  are  very  imperfect  and  extremely  difficult 
to  so  prepare  that  they  may  authentically  and  clearly  show  the  actual 
rate  of  reproduction. 

In  the  preceding  pages  important  facts  have  been  submitted  to 
indicate  that  one  of  the  most  reliable  means  known  for  the  advance¬ 
ment  of  abortion,  sterility,  retained  afterbirth,  and  allied  phenomena 
consists  of  breeding  a  dairy  cow  or  other  female  at  the  earliest  pos¬ 
sible  date  after  parturition  or  abortion.  The  danger  is  most  spec¬ 
tacular  in  the  dairy  cow  which  is  asked  to  produce  an  artifically  high 
amount  of  milk  and  at  the  same  time  to  supply  nutriment  to 
an  intra-uterine  fetus.  The  mare  is  bred  earlier  than  the  cow  after 
parturition,  but  she  is  not  asked  to  yield  an  artificial  milk  supply. 
Moreover  the  equine  ovum  develops  very  slowly  in  the  early  stages 
of  pregnancy,  as  compared  with  the  great  rapidity  of  development  in 
the  cow.  Finally  the  equine  fetus  requires  1 1  months  for  normal  de¬ 
velopment  as  compared  with  9  for  the  bovine,  and  in  the  end  attains 
approximately  the  same  birth  weight  as  the  calf  as  related  to  the 
weight  of  the  dam. 

Sex  Ratio  and  Breeding  Practices 

Sex  ratio  has  been  discussed  at  considerable  length  in  the  com¬ 
panion  volume,  Veterinary  Obstetrics ,  and  extended  repetition  is  un- 
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warranted.  Extensive  data  of  reliable  character  of  the  sex  ratio  in 
domestic  animals  are  wanting.  A  Hereford  herd  under  my  direct 
observation  produced  aproximately  5000  calves  per  annum  as 
enumerated  at  castration-branding  time.  The  herd  was  at  high  ele¬ 
vation  in  tropics,  constantly  out  of  doors  in  a  salubrious  climate,  with 
abundant  forage  of  good  quality.  The  records  show  that  among 
94.436  calves  of  branding  age  the  ratio  of  bulls  to  heifers  was 
102.3:100,  thus  closely  approaching  ideal  sex  parity.  Inferentially 
there  were  some  deaths  of  young  calves,  but  there  was  not  a  suffi¬ 
cient  number  of  these  to  attract  attention.  In  homo  the  infant  mor¬ 
tality  is  distinctly  higher  for  boys  than  girls,  but  this  is  not  known 
to  be  the  case  in  calves;  and  at  most,  in  this  instance,  could  have 
played  no  important  role  in  the  equalization  of  the  sexes. 

The  sex  ratio,  as  stated  incidentally  in  this,  and  the  two  preceding 
chapters,  may  be  profoundly  disturbed  by  the  flagrant  violation  of 
the  physiological  laws  of  reproduction  as  established  by  evolution 
through  eons  of  time.  The  tendency,  so  far  as  is  known,  is  uni¬ 
formly  toward  an  excess  of  males.  Available  data  appear  to  justify 
the  conclusion  that  when  the  general  or  sexual  health  of  either  parent 
is  depressed,  the  nutrition  or  vigor  subnormal,  the  ratio  of  males 
is  definitely  increased. 

More  complete  data  are  available  for  women.  J.  Whitridge  Wil¬ 
liams, 2L’"  citing  Rauber,  gives  the  prevailing  ratio  as  106:100.  Citing 
Ahlfeldt,  Williams  states  that  among  primiparous  women  bearing 
their  first  child  at  40  to  50  years,  the  ratio  advances  to  130-140: 100. 
At  such  age  the  woman  is  nearing  the  menopause  and  her  reproduc¬ 
tive  energy  is  decreasing.  The  ratio  of  boys  is  also  excessive  in 
aborts  and  premature  births.  Thus  when  either  or  both  parents  are 
so  low  in  general,  or  sexual  health  that  the  fetus  dies  and  is  ex¬ 
pelled,  the  male  ratio  advances.  Recently  the  influence  of  the  health 
of  a  parent  upon  the  sex  of  the  progeny  has  been  significantly  shown 
by  Seymour  and  Koerner'70  who  record  the  sex  of  5840  infants  born 
after  artificial  insemination  with  husband’s  semen,  with  a  sex  ratio 
of  157.1  boys  to  100  girls;  and  3649  infants  following  insemination 
with  semen  from  donors,  in  which  the  ratio  was  136.6:100.  The 
donors  were  presumably  more  fertile  than  the  average  husband  in 
a  childless  family,  and  therefore  there  occurred  some  decrease  in 
the  ratio  of  boys. 

This  is  in  harmony  with  the  statement  of  Lehndorf118  regarding 
the  stallion,  Sir  Hercules.  He  was  greatly  emaciated  when  purchased 
at  the  age  of  26  years.  Owing  to  good  feeding  and  care  he  largely 
recovered  his  vigor  and  at  27  yrs.  served  23  mares,  all  of  which  con- 
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ceived,  one  with  twins,  and  all  24  foals  were  males.  It  appears  from 
available  data  that  the  progeny  of  parents  of  subnormal  vigor,  whether 
due  to  immaturity,  senility,  too  rapid  breeding,  or  to  genital,  or  other 
disease,  commonly  show  an  excessive  ratio  of  males  among  their 
progeny.  It  appears  justifiable  to  conclude  that  an  excess  of  males  in¬ 
dicates  reproductive  weakness,  with  lowered  resistance  of  the  in¬ 
trauterine  young,  the  pregnant  female,  and  the  new-born  to  infec¬ 
tions  which  may  cause  abortion,  sterility,  and  death  of  the  new-born 
young  and  of  the  mother. 


Chapter  IX 


FOODS  AND  FEEDING 


FTER  an  animal  has  approximately  completed  its  physical 


^  growth  and  a  food  surplus  beyond  its  physical  needs  is  assured, 
such  surplus  may  be  safely  diverted  to  physiological  reproduction. 
Common  herbivorous  domestic  animals,  in  which  mankind  has  its 
chief  economic  interest,  subsist  naturally  upon  grasses  and  cereals. 
Both  plants  and  animals  are  readily  transferred  from  one  country 
into  another  within  climatic  limitations.  Domestic  animals  thrive 
best  upon  varied  vegetation.  As  a  rule  the  grasses  and  cereals  of  all 
lands  are  introduced  into  each,  in  so  far  as  climate  permits,  and 
domestic  animals  thus  have  access  to  a  wide  variety  of  vegetation. 
There  is  no  forage  plant  which  alone  furnishes  all  food  elements 
for  domestic  animals  in  such  form  as  to  assure  the  desired  health 
and  vigor.  Domestic  animals  are  most  numerous  and  important  in 
the  temperate  zone,  in  which  their  food  is  profoundly  influenced  in 
quality  and  quantity  by  temperature,  moisture,  and  soil.  In  tem¬ 
perate  climates,  winter  depresses  or  halts  the  growth  of  forage,  and 
animals  become  dependent  upon  the  naturally  dried  grasses,  or  upon 
the  artificially  preserved  hay,  ensilage,  or  grain.  In  whatever  manner 
the  food  is  supplied,  it  is  constantly  exposed  to  deteriorating  in¬ 
fluences,  during  growth  or  in  its  preserved  state,  which  may  lower  or 
inhibit  reproduction  in  the  animals  dependent  upon  it  for  nutrition. 
Such  interferences  with  reproduction  are  as  old  as  history,  usually 
associated  with  war  or  famine.  Fleming111  mentions  destructive  epi- 
demies  of  abortion  in  cattle  in  Italy  as  early  as  232  B.C.,  and  cites 
Koliser  as  having  observed  highly  destructive  abortion  and  sterility 
in  I  ransylvania  in  1719,  following  an  extremely  severe  drought.  On 
the  other  hand,  up  to  about  half  a  century  ago,  destructive  sterility 
and  abortion  were  frequently  observed,  associated  with  heavy  in¬ 
festation  of  grasses  and  cereals  with  ergot  ( secalc  cornutum)  and 
other  fungi,  caused  by  excessive  moisture  during  the  growth  of  the 
forage.  Studies  have  shown  that  these  fungi  have  no  important  spe¬ 
cific  power  to  prevent  or  interrupt  pregnancy.  But  when  fungi 
abound  the  infested  forage  is  damaged,  and  the  energy  of  the  ani¬ 
mal  dependent  upon  it  is  lowered  and  reproduction  disturbed  or 
excluded.  The  lowered  vigor  of  the  animal  opens  the  way  for  the 
destructive  invasion  of  the  reproductive  system  by  bacteria,  protozoa 
and  viruses. 
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There  is  no  occasion  to  discuss  here  the  necessity  for  an  ample 
supply  of  proteins  and  hydrocarbons.  Associated  with  these  are 
other  undeniably  essential  food  elements,  some  of  which  have  been 
grossly  overemphasized  in  a  manner  which  has  befogged  the  problem 
of  nutrition  and  opened  the  way  for  dangerous  propaganda.  Breed¬ 
ers  are  urged  to  believe  that,  by  the  addition  of  this  or  that  substance, 
physiological  reproduction  will  be  restored,  despite  the  existence  of 
other  pernicious  forces  over  which  the  alleged  panacea  is  without  in¬ 
fluence. 


The  Essential  Mineral  Constituents  of  Food 

Certain  mineral  elements  are  essential  to  the  health  and  life  of 
domestic  animals.  Ordinarily  they  are  obtained  in  adequate  quantity, 
and,  so  far  as  known,  of  the  highest  quality,  in  the  natural  food  and 
water.  Most  of  these  minerals  are  commonly  superabundant  and  are 
in  part  discharged  by  the  body,  unused.  Calcium  phosphate  is  com¬ 
monly  regarded  as  one  of  the  most  essential  mineral  salts,  constitut¬ 
ing,  as  it  does,  an  important  part  of  the  osseous  skeleton,  but  the 
skeleton,  once  formed,  is  relatively  permanent.  With  an  ample  supply 
of  this  salt,  horses,  in  the  presence  of  bone  disease,  sometimes  throw 
out  excessive  quantities  in  the  urine.  The  bone  disease  is  not  due  to  a 
defective  supply  of  calcium  phosphate,  but  to  a  wastage  of  that  salt. 
In  some  areas  it  has  been  impressively  claimed,  and  supported  by 
good  evidence,  that  the  generally  available  food  supply  is  deficient  in 
this  salt.  The  most  extensive  studies  in  this  field  have  been  made  by 
Theiler,  du  Toit  and  their  colleagues  in  South  Africa.  A  good  review 
of  their  studies  with  extended  bibliography  up  to  1929  is  submitted 
by  du  Toit  and  Bisschop."1  They  have  shown  that  the  forage  over 
large  areas  of  the  veld  is  deficient  in  its  phosphorus  content.  It  is  not 
clear  that  the  soil  is  markedly  defective  in  phosphates.  The  rainfall 
is  chiefly  limited  to  the  months  of  December  to  March,  and  in  1926 
to  1928  fell  as  low  as  13  inches  per  annum.  During  eight  months  of 
the  year,  apparently  little,  or  no  rain  falls.  In  the  absence  of  moisture, 
calcium  phosphates  present  cannot  well  be  dissolved  and  made  avail¬ 
able  as  plant  food.  In  some  dry  areas  there  is  an  extremely  heavy 
deposit  of  dew,  which  may  be  available  to  plant  life  as  water,  but  it 
does  not  materially  penetrate  the  soil  to  dissolve  the  mineral  salts. 
So  du  Toit  and  Bisschop  relate  that  the  phosphorus  content  in  the 
forage  was  most  deficient  during  the  dry  season.  Similarly  in  many 
arid  or  semi-arid  areas,  although  reserves  of  forage  exist,  the  phos¬ 
phates,  and  perhaps  other  equally  important  elements,  drop  below 
nutritive  requirements  during  persistent  drought.  The  South  African 
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investigators  mentioned  have  shown  that  the  defects  in  the  cattle 
attributed  to  mineral  deficiencies  in  the  forage  may  be  overcome 
by  the  feeding  of  bone  meal  or  of  other  forms  of  calcium  phosphate. 
It  is  indicated  also  that  the  native  Africander  cattle,  bred  for  many 
centuries  by  the  Hottentots,  do  not  suffer  so  severely  from  phos¬ 
phorus  deficiency  as  do  the  improved,  more  rapidly  maturing  Euro¬ 
pean  breeds. 

The  phosphorus  deficiency,  besides  delaying  physical  and  sexual 
maturity,  is  indicted  as  causing  the  chewing  of  the  bones  of  dead 
animals  which  have  been  allowed  to  lie  indefinitely  upon  the  veld. 
The  bones,  which  are  infected,  cause  parabotulism  in  the  cattle  chew¬ 
ing  them.  The  administration  of  large  amounts  of  bone  meal  im¬ 
proves  the  general  health,  advances  reproduction  greatly  and  causes 
the  cattle  to  cease  chewing  bones.  It  has  previously  been  stated  that 
the  lowering  of  the  vigor  of  mammalia  reduces  the  fertility  and  dis¬ 
turbs  the  sex  ratio,  causing  an  excess  of  males.  This  rule  proved 
true  in  the  investigations  in  South  Africa.  The  conclusion  might  be 
drawn  that  the  chewing  of  bones  by  the  veld  cattle  was  an  effort  to 
obtain  from  them  the  phosphorus  lacking  in  the  forage.  While  this 
may  be  partly  true,  it  is  unsafe  to  lean  too  heavily  upon  such  hypo¬ 
thesis. 

Cattle  in  poor  health  chew  and  swallow  all  sorts  of  articles  devoid 
of  any  bearing  upon  the  etiology  of  the  disease  affecting  them.  Thus 
I  have  observed  a  herd  of  25,000  unusually  healthy  cattle  quite  free 
from  observed  chewing  of  inedible  articles,  largely  grazing  upon  the 
slopes  of  a  great  volcano;  another  herd  upon  the  opposite  side  of  the 
volcano,  at  approximately  the  same  altitude,  where  the  soil  was  de¬ 
rived  fundamentally  from  lava  from  the  same  volcano,  were  notably 
in  the  habit  of  chewing  large  pieces  of  lava.  The  direction  of  the 
wind  and  hence  the  rainfall,  and  the  character  of  the  forage,  differed 
in  the  two  areas.  They  did  not  chew  lava  because  of  a  deficit  of  lava 
in  the  forage.  New-born  animals  which  are  in  bad  health  have  a 
pernicious  habit  of  picking  up  and  swallowing  the  feces  of  other 
animals,  but  that  does  not  point  to  the  absence  of  any  specific  sub¬ 
stance  from  their  food.  Neither  does  the  fact  that  the  administration 
of  large  quantities  of  bone  meal  to  the  South  African  cattle  was 
followed  by  marked  benefit  prove  in  itself  that  the  low  vigor  was  due 
wholly  to  phosphorus  deficiency.  In  therapeutics,  amelioration  or 
cure  of  a  disease  does  not  prove  that  the  malady  was  caused  by  the 
want  of  the  remedy;  such  a  philosophy  would  be  difficult  to  follow 
in  the  cure  of  milk  fever  by  introducing  air  into  the  udder.  The  evi¬ 
dence  of  phosphorus  deficit  is  ample,  and  the  benefit  derived  from 
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large  quantities  ol  bone  meal  is  clear.  In  many,  if  not  all  lands,  per¬ 
verted  appetite  occurs  in  various  species  of  animals  and  the  tendency 
is  that  many  or  most  individuals  of  a  herd  or  flock  participate  in  the 
perversion,  the  general  vigor  becomes  depressed,  and  fertility  drops 
or  ceases.  The  general  tendency  is  to  attribute  the  pica  to  the  ab¬ 
sence  of  some  food  element,  but  the  evidence  is  usually  inconclusive. 
So  in  some  areas  when  young  are  born  without  hair,  the  defect  is  at¬ 
tributed  to  a  want  of  iodine  in  the  food,  and  in  some  cases  apparently 
the  difficulty  is  overcome  by  the  administration  of  iodine  to  breeding 
animals. 

The  problem  is  of  definite  importance.  Unfortunately  the  basic 
causes  are  not  clear  and  in  many  cases  the  need  of  animals  for  a 
given  food  element  is  grossly  exaggerated.  Thus  it  is  claimed  to  be 
essential  that  cattle  have  a  generous  allowance  of  salt;  excellent 
authorities  place  the  requirements  at  two  to  four  pounds  per  month. 
I  have  intimately  observed  a  herd  of  25,000  cattle,  not  one  of  which 
has  tasted  salt.  I  have  not  observed  healthier  cattle  in  any  country, 
or  under  any  allowance  of  salt.  They  were  on  a  soil  consisting  funda¬ 
mentally  of  disintegrated  lava,  which  accordingly  had  no  chloride  of 
sodium.  Presumably  the  cattle  somehow  obtained  the  necessary 
amount  of  salt,  but  no  imaginable  source  existed  from  which  the 
amount  considered  necessary  might  be  derived.  Such  observation 
does  not  prove  that  in  most  areas  it  is  not  best  to  supply  the  amount 
of  salt  generally  recommended. 

So  much  has  been  written,  and  so  little  definitely  known  in  this 
field,  that  it  is  unsafe  to  advise  what  course  to  pursue  in  a  given  case. 
Quite  certain  it  is  that  it  is  unsafe  for  a  breeder  to  invest  funds  in 
specific  mineral  food  constituents  as  a  panacea  for  low  fertility.  If 
the  soil,  upon  which  the  forage  or  cereal  is  grown  for  animal  food,  is 
clearly  defective  in  an  essential  mineral  element,  the  question  arises 
whether  it  may  be  best  to  transfer  the  defective  land  to  other  uses;  to 
fertilize  the  soil;  or  to  feed  the  missing  mineral  to  the  animals.  Prob¬ 
ably  the  first  course  is  most  economic  in  a  majority  of  the  cases.  In 
any  event  the  breeder  should  proceed  cautiously  in  the  purchase  of 
alleged  mineral  panaceas  for  sterility. 

Vitamins 

During  recent  years  much  investigation  has  been  devoted  to  a 
number  of  food  elements  designated  vitamins.  Many  of  these  have 
been  identified  and  specific  powers  attributed  to  them.  Vitamin  A 
is  said  to  regulate  growth;  vitamin  D  is  essential  in  the  diet  in  order 
to  exclude  rickets;  and  vitamin  E  is  essential  to  reproduction.  Grant- 
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ing  the  correctness  of  these  three  hypotheses,  it  becomes  obvious  that 
any  deficit  of  either  of  the  three  excludes  reproduction.  An  animal 
barred  from  growth  by  want  of  vitamin  A  cannot  physiologically 
produce  young  and  an  animal  suffering  from  rickets  owing  to  a 
deficit  of  vitamin  D  cannot  be  expected  to  breed.  So  with  any  other 
vitamin  essential  to  any  fundamental  body  function:  if  it  is  not 
present  in  an  available  form,  the  animal  organism  is  thrown  out  of 
balance  and  reproduction  depressed  or  excluded.  The  commercial 
propagandists  of  nostrums  would  have  the  breeder  believe  that  an 
investment  in  vitamin  E  will  assure  ideal  reproduction  in  the  absence 
of  vitamins  A  and  U,  as  well  as  that  of  other  essential  food  con¬ 
stituents  or  in  the  presence  of  hereditary  lethal  defects  in  the  family. 
The  vitamins  are  obtained  from  the  food  and  it  is  not  known  that 
they  are  improved  in  the  process  of  their  extraction. 

There  is  no  ground  for  doubting  the  value  of  vitamins.  The  fact  of 
greatest  value  is,  that  properly  grown  and  preserved  food,  of  the 
character  to  which  the  species  of  animal  has  been  accustomed 
throughout  the  ages,  contains  the  essential  vitamins  in  the  natural 
form  for  the  animal.  When  a  dog  is  fed  on  parsnips  or  a  cow  on  fish, 
there  may  be  need  for  the  juggling  of  vitamins.  The  breeder  should 
have  profound  respect  for  the  proper  variety  of  food  for  his  animals, 
grown  in  a  favorable  environment  and  preserved,  in  case  of  need, 
in  such  a  manner  that  an  ample  supply  of  vitamins,  as  well  as  of 
mineral  salts,  shall  be  present  in  the  best  attainable  form.  The 
problem  of  adding  artificially  produced  vitamins  should  be  ap¬ 
proached  warily. 

The  presence  of  any  one,  or  of  all  vitamins,  in  adequate  quantity 
and  of  ideal  quality,  assures  in  itself  neither  health  nor  fertility. 
Cow’s  milk  is  said  to  be  the  highest  ideal  among  all  foods  for  young 
children  and  frail  persons,  because  it  contains  in  the  best  form  all 
essential  vitamins  and  minerals.  Nevertheless,  young  dairy  calves, 
fed  upon  this  same  milk  from  their  mothers,  show  the  greatest  inci¬ 
dence  of  disease  and  the  highest  mortality  rate  of  any  extra-uterine 
domestic  animal.  This  is  not  an  indictment  of  milk  as  a  food,  but  is 
an  effort  to  show  that  the  mere  presence  of  a  given  element  in  the 
food  of  an  animal  is  but  one  of  an  infinite  number  of  factors  making 
for  health  and  vigor. 

As  with  mineral  elements  and  other  substances,  the  administration 
of  vitamins  in  quantity  or  form  foreign  to  the  natural  intake,  has 
been  believed  to  act  in  a  highly  favorable  manner.  Thus  Moussu"7 
believes  that  Brucella  abortus  does  not  destructively  invade  the 
gravid  uterus  of  the  cow  except  the  resistance  of  the  animal  be  low- 
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(Med  by  a  deficit  in  the  food  of  vitamin  E.  He  contends  that  the  vita¬ 
min  F  normally  present  in  the  wheat  germ  and  other  foods  is  largely 
destroyed  prior  to  assimilation  and  that  its  prophylactic  power  is 
best  attained  by  making  an  oil  extract  and  injecting  it  subcutane¬ 
ously.  By  this  method  he  claims  remarkable  success  in  7000  cows, 
causing  a  disappearance  of  abortion,  retained  afterbirth  and  death 
of  the  new-born.  The  plan  failed  to  control  sterility.  He  fails  to 
define  abortion  or  sterility.  If  abortion  be  defined  as  “the  observed 
expulsion  of  a  fetal  cadaver  and  sterility  as  “the  unseen  disappear¬ 
ance  of  a  fertilized  ovum,  which  is  largely,  if  not  generally  true, 
the  sterility  in  the  7000  Moussu  cows  may  have  replaced  the  abor¬ 
tion  rate  prior  to  the  administration  of  the  vitamin  E  in  oil.  Moussu 
fails  to  state  howr  many  of  the  7000  cows  dropped  viable  calves,  nor 
does  he  intimate  the  duration  of  gestation.  The  disappearance  of 
abortion  in  a  herd  or  group  of  herds  does  not  unequivocally  indicate 
ideal  reproduction.  There  have  been  many  remedies  proposed  for 
abortion,  and  enthusiastically  recommended  bv  their  proponents. 
Men  of  high  professional  standing  have  proposed  carbolic  acid, 
methylene  blue,  killed  bacteria  (bacterins),  living  bacteria  (vac¬ 
cines),  isolation  of  the  infected  and  annihilation  of  the  diseased  for 
the  control  of  intra-uterine  death  of  young,  but  no  one  of  these,  nor 
all  together,  can  prevent  the  death  of  the  fertilized  ovum  doomed 
because  of  a  hereditary  lethal  defect,  or  imprisoned  within  an  un¬ 
healthy  uterus. 


Chapter  X 


LABOR,  HOUSING  ANI)  CONFINEMENT 

'  I  'HE  domestication  of  animals  involves  great  modification  in 
A  their  environment,  and  each  change  introduced  reacts  upon 
their  vigor  and  fertility.  Ample  food  may  be  regularly  supplied, 
thereby  decreasing  or  obliterating  the  need  for  physical  exertion  by 
the  animal  in  procuring  nutriment.  This  permits  more  rapid  growth 
and  earlier  sexual  maturity.  The  energy  naturally  devoted  to  secur¬ 
ing  food  may  be  partly  transmuted  into  labor  or  reproduction.  The 
relations  between  labor,  confinement,  reproduction  and  housing  are 
so  intimate  that  no  one  element  can  be  wholly  independent. 

Labor 

\\  hen  under  domestication,  a  mare  is  largely  or  wholly  relieved 
from  the  responsibility  of  procuring  food  for  herself.  The  physical 
energy  thus  conserved  may  be  largely  converted  into  productive 
labor,  without  recognizable  danger  to  her  physical  or  reproductive 
health.  Hence  the  farmer  who  works  his  mares  moderately  and  han¬ 
dles  them  carefully  may  breed  them  to  foal  annually  and  expect  them 
to  remain  vigorous  and  fertile  until  twenty  years  old  or  over.  The 
practice  is  often  unsatisfactory  because  the  farmer  permits  emer¬ 
gencies  to  arise  during  which  the  mares  are  overworked  or  otherwise 
improperly  handled. 

Race-horses  are  largely  infertile  while  in  training,  and  any  efforts 
at  breeding  them  during  this  period  lowers  the  racing  power.  Com¬ 
monly  both  sexes  are  trained  young  and  are  not  used  for  breeding 
until  after  a  rest  following  their  withdrawal  from  the  turf.  The  train¬ 
ing  has  consumed  all  available  energy,  leaving  no  surplus  for  repro¬ 
duction.  Even  so,  the  rest  interval  frequently  fails  to  effect  readjust¬ 
ment  and  the  restoration  of  fertility.  Many  fillies  fail  to  become 
recognizably  pregnant  during  their  first  year  in  the  stud.  The  dura¬ 
tion  of  pregnancy  is  erratic,  and  both  abortion  and  prolonged  ges¬ 
tation  are  frequent.  The  stallions  behave  little  or  no  better,  and 
absolute  sterility  is  not  very  rare. 

Possibly  another  interesting  factor  enters  into  the  question  of 
infertility  among  racing  stallions.  During  training,  the  reproductive 
system  becomes  atonic  and  the  scrotum,  with  the  contained  testicles, 
becomes  abnormally  pendulous.  The  trainer  applies  a  suspensorium 
in  an  effort  to  protect  the  organs.  This  holds  the  testicles  firmly 
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against  the  inguinal  surface  and  imprisons  heat.  It  has  been  shown 
by  McKenzie  and  Phillips1'"  that  the  production  of  potent  sperma¬ 
tozoa  in  the  ram  is  readily  lowered  or  stopped  by  insulating  the 
scrotum  in  a  manner  to  elevate  the  temperature  from  about  95  to 
104  F.  Lagerlof,1"  in  extensive  and  highly  interesting  studies,  has 
clearly  established  the  fact  that  testicular  degeneration  with  absence 
of  spermatozoa  is  readily  produced  by  insulating  the  scrotum  of  the 
bull  by  so  covering  it  as  to  definitely  prevent  the  normal  refrigeration 
of  the  testicles.  The  principle  seems  well  established,  for  all  males 
with  testicles  in  the  scrotum,  that  elevation  of  the  temperature  of  the 
sac  causes  testicular  degeneration  and  infertility.  It  is  not  impossible 
that  the  use  of  the  suspensorium  in  stallions  serves  to  elevate  the 
scrotal  temperature  and  interfere  with  spermatogenesis. 

Confinement 

At  the  opposite  extreme  to  the  severe  physical  trials  to  which  race¬ 
horses  and  other  animals  are  exposed  in  labor  or  sport,  is  the  close 
confinement  of  some  species  and  breeds.  The  maximum  of  confine¬ 
ment  is  ordinarily  seen  in  dairy  cattle.  The  ultimate  goal  of  dairying 
is  the  production  of  the  greatest  amount  of  milk  of  the  highest  quality 
at  the  minimum  cost.  This  is  commonly  attained  when  cows  are 
grazed  upon  luxuriant  pastures,  and  a  supplement  of  grain  added. 
Generally  it  seems  to  be  believed  that  the  luxuriant  pasturage  alone 
is  responsible  and  that  the  associated  physical  exercise  does  not  play 
any  important  part.  If  the  pasturage  is  not  of  high  class  and  the  cow 
needs  travel  too  far  to  obtain  adequate  grass,  there  can  be  little  doubt 
that  the  volume  and  quality  of  milk  will  be  lowered.  The  value  of 
the  physical  exercise  and  the  associated  sunlight  have  not  been  duly 
appreciated.  Denmark  and  New  Zealand,  with  equable  temperature 
and  adequate  rainfall,  so  that  cows  may  be  at  pasture  almost  or  all 
the  year,  are  noted  for  their  heavy  exportation  of  dairy  products. 
So  far  as  the  literature  leads,  the  heavy  exportation  of  dairy  products 
from  these  countries  is  not  due  to  spectacular  records  of  famous 
individual  cows,  but  to  the  general  vigor,  fertility  and  longevity  of  the 
dairy  animals. 

It  is  assumed  that  the  burdens  of  pregnancy  and  lactation  serve 
as  a  substitute  for  physical  exercise.  The  hypothesis  is  not  sup¬ 
ported  by  known  facts.  Besides  lack  of  physical  exercise  and  sun¬ 
light,  confinement  introduces  a  third  highly  important  factor — stable 
pollution.  Many  important  diseases  of  domestic  animals  are  definitely 
attributable  to  stable  pollution.  Among  these  stable  maladies  those 
interfering  with  reproduction  loom  large,  and  constitute  one  of  the 
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most  important  reasons  why  genital  diseases  are  most  destructive 
in  dairy  cattle.  Sterility,  abortion  and  retained  afterbirth  are  most 
prevalent  in  late  winter  and  early  spring,  after  prolonged  stabling. 

The  hygienic  principles  involved  in  the  problem  of  confinement 
are  alike  for  all  species,  ages  and  breeds.  Among  dairy  cattle  the  dry 
cows,  the  young  stock  and  the  calves  are  confined  much  the  same  as 
the  cows  in  lactation.  Dairy  cattle  are  mostly  confined  in  stanchions, 
which  constitutes  the  closest  confinement  attainable.  The  animal  is 
virtually  limited  to  lying  down  and  getting  up.  In  the  central  and 
northern  United  States  dairy  cattle  are  usually  closely  confined  from 
October  to  April  inclusive.  The  milking  cows  are  confined  because 
they  yield  more  milk,  the  dry  cows  are  confined  to  save  food,  the 
young  stock  are  believed  to  grow  more  rapidly  confined  in  the  stable, 
and  the  bull  is  confined  because  he  is  less  in  the  way. 

Cattle  kept  for  show  or  sale  look  better,  according  to  commonly 
accepted  standards,  when  kept  in  warm  stables  during  winter.  During 
summer  it  is  believed  that  the  animal  designed  for  show  looks  better 
if  stabled  during  the  day,  avoiding  sunlight  and  flies. 

Vigorous  exercise  definitely  stimulates  the  principal  body  func¬ 
tions — alimentary,  urinary,  cutaneous  and  respiratory — and  repro¬ 
duction  is  fundamentally  based  upon  the  vigor  of  these.  When 
physical  exercise  is  instituted  after  a  period  of  quietude,  one  of  the 
first  observable  results  is  defecation.  If  the  exercise  is  continued,  for 
a  considerable  period,  body  fluids  are  poured  into  the  digestive  tract 
and  its  contents  are  softened.  Without  such  exercise  the  dairyman 
attempts  to  overcome  the  ill  effects  of  confinement  by  the  use  of 
laxative  foods,  or  by  a  luxuriant  supply  of  salt,  which  by  increasing 
thirst,  causes  the  cow  to  drink  more  water  and  thus  induce  a  laxative 
effect. 

During  the  winter  season  many  dairymen  turn  their  cows  into  the 
barnyard  for  a  very  brief  period  each  day,  ostensibly  for  exercise. 
The  barnyard  is  often  shaded  on  one  or  several  sides  by  buildings, 
largely  excluding  sunlight.  The  yard  is  often  muddy,  the  mud  being 
heavily  mixed  with  feces,  or  it  is  so  icy  that  the  cows  have  to  move 
with  caution  in  order  to  avoid  falling.  Usually  the  yard  is  entirely 
too  small  to  permit  healthful,  invigorating  exercise.  Consequently 
the  alleged  exercise  period  is  largely  spent  by  the  cows  in  standing 
with  arched  backs,  staring  coat  and  shivering  body.  The  value  of 
such  exercise  periods  may  well  be  questioned.  The  exercise  paddock 
should  be  of  ample  size  and  as  free  from  dung  and  filth  as  practicable. 
Exercise  is  encouraged  by  placing  at  a  distant  part  of  the  enclosure 
hay  or  other  tempting  food.  This  may  be  placed  in  an  open  shed, 
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protected  from  rain  and  against  prevailing  winds.  The  duration  of 
the  exercise  period  should  be  ample;  when  the  weather  is  at  all 
favorable,  it  should  continue  for  several  hours.  When  possible  it  is 
well  to  allow  the  cows  the  freedom  of  pasture  or  field  where  they  may 
search  for  chance  morsels  of  food. 

Dry  cows,  calves  and  heifers  should  not,  so  far  as  avoidable,  be 
confined  in  stables  and  stanchions.  I  he  needed  protection  against 
inclement  weather  is  most  economically  provided  by  means  of  com¬ 
modious  sheds  closed  on  three  sides  and  opening  into  a  large  paddock 
or  field,  thus  assuring  perfect  freedom. 

Dairy  bulls  are  commonly  even  more  closely  confined  than  cows, 
and  it  hand  breeding  is  practised,  are  usually  stanchioned  throughout 
the  year.  A  large  ratio  of  dairy  bulls  show  a  marked  decline  in  fer¬ 
tility  early  in  life.  It  is  not  known  precisely  to  what  extent  the  con¬ 
finement  induces  the  low  fertility  but  there  seems  to  be  ample  reason 
for  concluding  that  it  constitutes  a  highly  important  factor. 

Bulls  would  retain  their  fertility  far  better,  and  their  keep  would 
be  much  less  expensive  if  the  dairyman  would  fence  a  commodious 
paddock  for  the  bull,  which  during  the  grazing  season  would  supply 
ample  grass  for  the  sustenance  of  the  animal.  He  should  be  provided 
with  a  shed  which  would  afford  protection  against  wind  and  storm, 
and  provision  made  for  food  and  water.  The  original  investment  is  far 
greater  than  that  of  a  stanchion  in  a  dark  corner  of  the  stable,  but 
when  the  plant  has  been  established,  the  cost  is  limited  to  feeding 
and  watering.  This  should  be  so  arranged  that  it  would  not  be  neces¬ 
sary  to  enter  the  enclosure.  Provision  should  also  be  made  for  at¬ 
taching  the  staff  to  the  nose  ring,  when  it  is  desired  to  use  the  bull 
for  service,  without  entering  the  enclosure.  Such  plan  assures  the 
highest  degree  of  health  and  fertility  and  in  the  end  the  most  profita¬ 
ble  method. 

In  Section  VII  the  question  of  the  confinement  of  dairy  calves 
is  discussed  at  some  length. 


SECTION  II 

ESTRUM,  COITUS  AND  PREGNANCY 


Chapter  XI 

ESTRUM,  OR  “HEAT” 

WHEN  female  domestic  animals  are  born,  their  ovaries  contain, 
in  a  primitive  form,  all  the  follicles  and  ova  which  are  to  be 
formed  during  life.  The  number  of  ova  is  very  great,  but  only  a  few 
are  destined  to  become  mature  and  to  function. 

Physiologically  all  follicles  are  quiescent  until  the  individual  has 
become  sexually  mature.  Pathologically,  especially  in  dairy  cattle, 
the  follicles  may  become  greatly  enlarged  in  the  fetal  ovary  and 
cause  correspondingly  abnormal  size  of  the  gland,  as  indicated  in 
Fig.  41.  At  times  these  rupture,  and  hemorrhage  into  the  crater  fol¬ 
lows,  giving  to  the  organ  the  general  appearance  of  a  corpus  luteum. 
It  is  not  known  that  ova  form  in  such  follicles:  apparently  the  primi¬ 
tive  follicles  merely  undergo  cystic  degeneration  and  the  primitive 
ovum  is  destroyed.  Similar  multiple  cysts  of  small  size  are  met  with 
in  obstinately  sterile  heifers,  and  the  evidence  justifies  the  suspicion 
that  this  type  of  cystic  disease  of  the  ovaries  is  congenital.  Many 
cow  ovaries  have  some  small  cysts  of  this  character,  without  notable 
interference  with  fertility,  but  when  the  cysts  are  present  in  great 
numbers  obstinate  sterility  is  apparently  the  rule,  and  is  not  subject 
to  remedy  in  the  present  state  of  knowledge. 

Up°n  the  advent  of  sexual  maturity,  if  the  animal  is  physiologic 
and  uniparous,  a  single  Graffian  follicle  and  its  ovum  mature.  The 
follicle  becomes  distended  with  fluid,  and  in  the  cow,  and  some  other 
species,  protrudes  beyond  the  general  contour  of  the  ovary  as  a 
hemispherical  elevation.  When  the  follicle  has  reached  maturity, 
estrum  appears,  followed  by  copulation  and  conception.  The  phe¬ 
nomena  associated  with  conception  are  best  studied  in  the  cow,  in 
which  estrum  is  brief  and  sharply  defined,  and  the  ovaries  and  uterus 
are  readily  and  authentically  palpated  per  rectum.  The  ripe  Graffian 
follicle  and  the  corpus  luteum  are  readily  identified. 

Healthy  female  domestic  animals,  of  breeding  age  and  non-preg¬ 
nant,  physiologically  exhibit,  in  regular  cycles,  pronounced  signs  of 
sexual  desire,  designated  estrum  or  heat.  As  already  stated  on  page 
122  the  mare  is  commonly  in  estrum  at  the  8th  or  9th  day  post¬ 
partum.  Thereafter  if  healthy  and  non-pregnant  she  is  in  estrum  at 
intervals  of  about  21  days  during  the  breeding  season.  When  highly 
fed  and  carefully  handled  the  estrum  may  remain  comparatively 
regular  throughout  the  year. 
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The  dairy  cow  is  ordinarily  in  estrum  at  30  to  40  days  postpartum, 
the  period  being  apparently  abbreviated  by  the  customary  immediate 
removal  of  the  calf.  It  appears  upon  the  little  study  accorded  that 
if  the  calf  is  permitted  to  run  free  with  the  cow  and  suckle  regularly, 


Fig.  41.  Multiple  Ovarian  Cysts  in  Calves,  Enlarged  from  Fig.  5. 

A,  2,  Ovary  from  normal  calf;  B,  2,  &  C,  2,  gigantic  ovaries  consisting  largely  of  cysts 
and  hemorrhages,  from  one  fetus  dead  at  birth  and  one  heifer  calf  dead  at  thirty 
days;  li,  and  C,  3,  large  uteri  with  abnormal  uterine  caruncles.  (Cornell  Veterinarian ) 


the  postpartum  interval  prior  to  the  advent  of  estrum  is  prolonged 
somewhat  as  in  woman,  though  for  a  much  shorter  period.  Patho¬ 
logically  the  cow  may  be  in  heat  at  8  to  10  days  postpartum. 

The  estrual  cycle  is  disturbed  by  disease,  malnutrition  and  other 
depressing  factors.  Male  domestic  animals  have  no  intervals  of  total 
abeyance  of  sexual  desire.  If  the  male  regularly  consorts  with  the 
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female,  as  in  pasture  breeding,  he  makes  no  sexual  advances  toward 
her  during  the  intervals  between  heat  periods.  If  the  male  is  regu¬ 
larly  kept  apart  from  the  female,  and  is  suddenly  brought  into  her 
presence,  he  attempts  coitus  although  the  female  is  not  in  estrum. 
Such  attempts  at  coitus  fail,  except  the  female  be  forcibly  restrained 
by  the  breeder. 

Physiologically,  estrum  is  linked  with  the  maturation  of  a  follicle, 
and  persists  until  the  follicle  ruptures  and  discharges  the  ovum.  The 
duration  of  heat  varies  according  to  species  and  the  health  of  the 
individual.  It  is  shortest  and  most  clearly  defined  in  ruminants.  The 
duration  of  heat  constitutes  an  important  index  to  the  sexual  health 
of  the  individual.  The  heat  period  is  shortest  in  the  healthiest  in¬ 
dividuals  of  the  species.  In  such  healthy  animals  the  maturation  of 
the  follicle  is  rapid  and  its  rupture  prompt.  At  the  opposite  extreme  is 
observed  the  pathological  follicle  associated  with  nymphomania, 
especially  frequent  and  serious  in  high-class  dairy  cows.  So  far  as 
known,  the  ovum  within  the  follicle  of  the  ovary  of  the  nympho¬ 
maniac  animal  does  not  mature,  but  disappears,  and  is  supplanted 
by  a  cystic  degeneration  of  the  follicle.  The  follicular  liquid  be¬ 
comes  greatly  increased  and  the  walls  become  so  dense  and  resistant 
that  the  cyst  may  not  rupture  for  months. 

Estrum  is  generally  longer  in  multipara  than  in  unipara.  The  cause 
is  not  fully  known.  It  is  believed,  with  apparently  good  reason,  to  be 
largely  due  to  the  numerous  follicles  failing  to  mature  simultane¬ 
ously.  This  belief  is  made  to  explain  the  common  observation  that  the 
bitch,  permitted  to  copulate  at  successive  intervals  with  different 
males,  may  give  birth  to  a  litter  of  pups  showing  clearly  the  varied 
parentage. 

The  doe  rabbit,  the  cat  and  some  other  small  animals  are  said  not 
to  ovulate  except  after  coitus.  Should  the  copulation  fail  to  occur, 
the  estrum  is  prolonged,  and  the  follicles  gradually  atrophy  and  dis¬ 
appear;  no  corpora  lutea  form.  If  the  female  rabbit  copulates  with  a 
vasectomized  male,  the  follicles  rupture,  corpora  lutea  develop,  and 
pseudo-pregnancy  follows.  In  such  cases  the  uterus  enlarges,  the 
mammae  develop  and  the  general  symptoms  of  pregnancy  appear. 
Pseudo-pregnancy  also  occurs  in  the  bitch,  usually,  if  not  always, 
following  unsuccessful  coitus. 

In  natural,  or  pasture  breeding,  coitus  regular  occurs  promptly 
upon  the  advent  of  heat.  It  is  not  definitely  known,  but  the  infer¬ 
ence  seems  justified,  that  early  coitus  hastens  the  rupture  of  the 
follicle,  shortens  the  duration  of  heat  and  favors  conception. 

The  state  of  nutrition  and  vigor  affects  the  ripening  of  the  follicles 


and  the  occurrence  of  estrum.  Writers  upon  sterility  frequently 
emphasize  the  absence  of  estrum,  or  refer  to  a  very  weak  expression 
°f  sexual  desire  as  dumb  estrum.  The  phenomenon  is  often  attributed 
to  the  want  of  certain  vitamins  or  hormones.  While  this  may  be  im¬ 
mediately  true,  clinical  observations  indicate  that  the  phenomenon 
has  a  deeper  basis  and  that  the  hope  for  overcoming  the  defect  in¬ 
volves  the  search  for,  and  recognition  of  the  primitive  factor  which 
denied  to  the  animal  the  necessary  vitamins  or  hormones.  I  once  had 
a  small  group  of  virgin  heifers  for  contagious  abortion  experiments. 
I  he  heifers  were  reasonably  mature  and  in  fair  physical  condition, 
but  failed  entirely  to  come  in  heat.  It  developed  that  the  ration  fed 
the  heifers  consisted  of  a  scant  allowance  of  inferior  hay,  in  which 
vitamins  were  scarce.  A  moderate  addition  of  grain  was  followed 
promptly  by  heat  and  conception. 

In  a  second  instance  my  small  group  of  experiment  animals  was 
unavoidably  in  charge  of  an  incompetent  caretaker  for  some  months. 
Plenty  of  hay  and  grain  were  supplied  and  apparently  fed  in  due 
amount.  The  animals  were  poor  and  did  not  show  estrum.  A  change 
in  caretaker,  with  no  known  change  in  quantity  or  quality  of  food, 
was  followed  promptly  by  heat  and  fertility.  So  far  as  could  be  deter¬ 
mined,  the  difficulty  had  been  due  to  water  starvation,  in  the  midst 
of  abundant  vitamins.  The  value,  if  any,  of  these  observations  is  that, 
if  ample  food  of  good  quality  is  provided,  estrum  occurs  without  the 
artificial  administration  of  vitamins.  The  fundamental  value  of  vita¬ 
mins  is  not  questioned.  It  is  not  known  that,  in  the  two  cases  cited, 
the  artificial  administration  of  vitamins  or  hormones  might  not  have 
caused  estrum.  This  could  not  have  served  as  an  acceptable  sub¬ 
stitute  for  prudent  feeding  and  care.  Had  conception  occurred  under 
such  artificial  stimulus,  the  pregnancy  could  not  have  been  physio¬ 
logically  maintained. 

The  final  proof  of  estrum  is  the  voluntary  acceptance  of  the  male 
in  coitus.  Sexual  desire  is  indicated  by  the  female,  in  the  absence  of 
the  male,  by  various  signs.  Cows  especially,  and  to  some  extent  the 
females  of  other  species,  attempt  to  mount  their  companions,  or 
permit  other  animals  to  mount  them  in  mimic  copulation.  The 
confined  cow  usually  signalizes  the  advent  of  heat  by  an  abnormal 
amount  of  bellowing.  The  voice  is  modified,  the  pitch  being  lowered. 
Pathologically,  in  nymphomania,  the  pitch  of  the  voice  is  lowered  to 
that  of  the  bull,  so  that  the  affected  cows  are  commonly  designated 
“bullers.” 

During  heat  the  entire  reproductive  system  is  engorged.  The  vulva 
is  regularly  enlarged  and  there  is  discharged  from  it  an  abundance 
of  thin,  transparent,  lubricant  mucus.  The  estrual  mucus  of  the  cow 
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is  generally  quite  abundant,  hangs  in  long  strings  from  the  vulva, 
and  adheres  to  the  vulva  and  tail.  Some  animals  show  relaxation  of 
the  sacro-sciatic  ligaments,  faintly  suggestive  of  the  relaxation  of 
approaching  parturition  or  of  nymphomania.  Possibly  the  relaxa¬ 
tion  is  on  the  borderline  of  nymphomania. 

The  female  in  heat  is  hypersensitive  and  erratic  in  behavior.  She 
is  less  readily  led  or  driven.  As  the  estrum  approaches  the  patho¬ 
logical,  the  animal  becomes  more  and  more  difficult  of  handling. 
Some  mares,  on  the  borderline  of  pathology,  become  vicious,  and 
kick  violently  at  attendants  or  mates.  It  is  spoken  of  as  nympho¬ 
mania  but  is  essentially  different  from  the  typical  nymphomania 
of  the  cow,  with  cystic  degeneration  of  the  Graffian  follicles:  these 
mares  frequently  conceive  if  bred,  indicating  that  the  follicle  and 
its  contained  ovum  are  not  profoundly  defective.  If  not  bred,  the  out¬ 
bursts  may  increase  in  intensity  and  the  mare  become  an  outlaw, 
possibly  redeemable  by  ovariectomy. 

Clinical  observations  reveal  other  important  evidences  of  heat. 
The  mare  commonly  urinates  frequently,  especially  in  the  presence 
of  other  horses,  and  in  doing  so  opens  the  vulva  frequently,  exposing 
the  erected  clitoris.  Some  animals  show  mammary  engorgement. 
Pathologically  the  female  in  heat  may  lactate.  I  have  observed  this  in 
one  sterile  heifer,  which  yielded  a  gallon  of  milk  daily.  I  have  ob¬ 
served  profuse  lactation  in  a  mare  mule  during  estrum,  there  being 
incontinence  of  the  milk,  which  flowed  down  the  inside  the  thighs, 
keeping  them  repulsively  dirty.  Heifers  suffering  from  cystic  ovaries 
(nymphomania)  occasionally  lactate.  W.  W.  Williams  has  observed 
nymphomania  in  a  heifer  less  than  one  year  old,  with  definite  lacta¬ 
tion.  Her  growth  was  arrested,  she  assumed  the  general  appearance 
of  an  adult  and  soon  became  senile  in  appearance. 

The  introduction  of  the  hand  into  the  vagina  of  the  mare  or  cow 
reveals  an  abundance  of  thin,  colorless,  highly  lubricant  mucus.  The 
cervical  canal  is  more  or  less  dilated. 

Rectal  palpation  in  the  cow  reveals  the  presence  of  a  ripe  ovisac 
about  1  cm.  in  diameter,  iluctuant  and  readily  ruptured,  calling  for 
care  in  palpation  if  it  is  desired  to  breed  the  animal  during  the  period 
involved.  The  uterus  is  engorged  and  erected. 

Histological  changes  of  great  technical  interest  occur  in  the  vulvo¬ 
vaginal  epithelium.  The  facts  have  not  yet  acquired  definite  clinical 
value. 

The  horse  breeder  supplements  the  foregoing  evidences  of  estrum 
by  the  process  of  trying  or  teasing.  The  stallion  and  mare  are  brought 
into  close  contact,  with  a  barrier  between  them,  and  the  stallion 
permitted  to  make  sexual  advances  without  opportunity  for  coitus. 
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the  artificial,  induction  of  estrum 

The  Dislodgment  of  the  Corpus  Luteum 

pH\ SIOLOGICALLY,  estrum  is  held  in  abeyance  by  the  pres¬ 
ence  in  the  ovary  of  a  corpus  luteum  of  pregnancy  or  of  heat  and 
the  heat  cycle  may  be  interrupted  and  estrum  induced  by  its  dis¬ 
lodgment.  When  occasion  arises  for  the  interruption  of  the  heat 
cycle  in  the  non-pregnant  heifer  or  cow,  the  dislodgment  of  the 
corpus  luteum  is  usually  followed  by  heat  in  3  to  4  days.  If  the 
corpus  luteum  be  dislodged  from  the  ovary  of  a  pregnant  cow,  heat 
also  follows  in  o  to  5  days  and  the  fetus  is  expelled  from  the  uterus. 
I  he  abortion  is  not  apparently  due  to  the  absence  of  the  corpus 
luteum,  but  rather  to  the  sudden  shock  when  the  entire  organ  is  re¬ 
moved  at  once.  The  corpus  luteum  of  pregnancy  of  the  cow  some¬ 
times  atrophies  and  heat  follows,  but  usually  the  fetus  is  not  ex¬ 
pelled. 

I  he  atrophy  of  the  corpus  luteum  is  held  in  abeyance  and  estrum 
usually  excluded  when  a  large  static  foreign  body,  such  as  the  typical 
bovine  mummy,  is  present  or  when  the  uterus  is  filled  with  pus  or 
other  liquid.  Limited  observation  apparently  indicates  that  when  the 
entire  endometrium  has  been  destroyed,  heat  does  not  occur. 

W  hile  it  is  assumed  that  the  removal  of  the  corpus  luteum  exerts 
similar  influence  in  all  species,  anatomical  considerations  largely 
limit  its  application  to  cows.  The  surgical  removal  of  the  corpus 
luteum  may  be  considered: 

(a)  Wrhen  several  cows  in  a  dairy  herd  are  simultaneously  in 
estrum,  and  the  service  of  all  would  cause  too  great  a  sexual  strain 
upon  the  sire,  some  of  the  cows  may  be  allowed  to  go  unbred,  and 
their  estrual  cycle  interrupted  later  by  the  dislodgment  of  the  corpus 
luteum  at  an  advantageous  date.  Artificial  insemination  may  be  used 
instead. 

(b)  When  the  uterus  contains  a  mummy,  pus,  lymph  or  other 
pathological  substance,  the  corpus  luteum  may  be  profitably  re¬ 
moved  sometimes  as  a  therapeutic  operation,  to  cause  estrum  and 
the  emptying  of  the  uterus.  This  will  be  considered  at  greater  length 
when  dealing  with  uterine  diseases. 

( c  )  In  order  to  terminate  an  undesired  pregnancy.  When  a  grossly 
immature  heifer  becomes  pregnant  through  accident,  the  early  ex- 


Artificial  Induction  of  Estrum 


163 


pression  of  the  corpus  luteum  is  usually  followed  promptly  by  abor¬ 
tion.  with  less  danger  to  the  heifer’s  future  value  than  permitting  the 
pregnancy  to  continue.  If  a  valued  cow  accidentally  becomes  preg¬ 
nant  by  an  inferior  bull,  or  one  of  a  different  breed,  the  pregnancy 
may  be  arrested,  if  desired.  This  should  only  be  done  when  the  preg¬ 
nancy  is  recognized  early.  After  three  or  four  months  of  pregnancy 
have  elapsed  it  is  safer  and  better  to  permit  the  gestation  to  run  its 
course. 

(d)  The  artificial  induction  of  estrum  has  been  advocated  by 
some  writers  as  a  general  cure  for  sterility,  largely  regardless  of  the 
fundamental  cause.  The  recommendation  rests  upon  an  extremely 
questionable  philosophy  of  therapeutics. 

The  dislodgment  of  the  corpus  luteum  of  the  cow  is  effected  recto- 
vaginally.  The  operator  introduces  one  hand  into  the  rectum,  locates 
the  cervix  and  uterine  cornua,  and  follows  these  forward  and  down¬ 
ward,  finally  identifying  the  ovary  attached  to  the  apex  of  the  cornu 
by  the  oviduct  or  Fallopian  tube.  The  ovary  is  grasped  and  drawn 
backward  and  upward,  above  the  roof  of  the  vagina.  The  other  hand 
is  then  passed  into  the  vagina.  The  vaginal  walls  are  highly  resistant 
and  will  withstand  much  compression  when  due  care  is  used.  The 
corpus  luteum,  having  been  clearly  identified,  is  to  be  encompassed 
by  the  thumb  and  one  or  two  fingers  of  the  hand  within  the  vagina, 
and  pressure  applied  approximately  on  the  line  between  the  corpus 
luteum  and  the  principal  tissues  of  the  ovary.  When  the  yellow  body 
becomes  separated  from  its  crater,  it  drops  into  the  operator's  hand. 
While  the  compression  is  being  applied,  the  ovary  is  steadied  in  its 
location  by  the  hand  within  the  rectum.  The  compression  of  the 
ovary  may  be  carried  out  by  an  assistant,  the  operator  guiding  and 
directing  the  compression  with  the  aid  of  his  hand  in  the  rectum. 
Under  reasonable  care  there  is  no  material  danger  of  serious  injury 
to  the  rectum,  vagina  or  ovary. 

Sometimes  the  dislodgment  of  the  corpus  luteum  as  a  therapeutic 
measure  is  followed  by  serious  or  fatal  hemorrhage.  It  has  been 
advised  that  hemorrhage  be  prevented  by  digital  compression  of  the 
ovary  for  a  few  minutes  after  the  dislodgment  of  the  corpus  luteum. 
So  far  as  may  be  determined,  the  hemorrhage  is  not  due  to  the  rup¬ 
ture  of  important  vessels.  Thus,  in  the  case  reported  by  Udall  and 
Williams20''1  and  illustrated  in  Fig.  42,  no  evidence  was  found  that 
the  fatal  hemorrhage  was  due  to  the  wounding  of  the  vessels.  Instead 
it  seems  that  the  dislodgment  of  the  corpus  luteum  caused  a  profound 
shock  which  destroyed  the  vasomotor  control  of  the  utero-ovarian 
and  uterine  arteries.  It  appears  that  the  compression  of  the  ruptured 
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capillary  ends  for  a  brief  period  could  not  possibly  have  prevented 
the  hemorrhage.  1  he  history  of  the  cow  revealed  pathologic  behavior 
in  the  estrual  cycle  over  a  long  period.  What  may,  in  a  sense,  be 
designated  as  spontaneous  hemorrhage  from  the  genital  organs,  is 
not  a  rare  phenomenon  in  cows.  It  sometimes  occurs  that  very  pro- 


Fig.  42.  Fatal  Hemorrhage  Following  the  Dislodgment  of  the  Corpus  Luteuin. 

The  Uterus  Laid  Open  and  Viewed  Dorsally. 

1,  Endometrium  of  right  cornu;  2,  endometrium  of  left  cornu;  3,  right  uterine 
artery;  3',  left  uterine  artery;  4,  right  utero-ovarian  artery;  4',  left  utero-ovarian 
artery;  3,  3,  right  ovary  from  which  corpus  luteum  was  dislodged;  6,  pavilion  of  right 
oviduct;  7,  right  mesosalpinx;  7',  left  mesosalpinx;  8,  blood  coagulum  in  right  uterine 
artery;  9,  apex  of  right  cornu;  9',  apex  of  left  uterine  cornu.  (Cornell  Veterinarian ) 

fuse  hemorrhage  into  the  peritoneal  cavity  follows  immediately  upon 
ovulation,  and  the  veterinarian  recognizes,  upon  rectal  palpation,  a 
large  hematoma  suspended  from  the  ovary.  During  an  apparently 
physiologic  gestation  there  not  infrequently  occurs  a  vast  inter- 
placental  hemorrhage  from  the  uterine  caruncles;  the  ovum  becomes 
completely  detached,  the  blood  desiccates  and  a  mummified  fetus 
results,  as  will  later  be  described.  Again  after  parturition,  profuse,  or 
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even  fatal  intrauterine  hemorrhage  sometimes  occurs,  as  noted 
further  in  Chapter  XXXIV.  In  none  of  these  have  there  occurred 
recognizable  anatomical  injuries  to  arteries,  veins  or  capillaries. 

When  the  uterus  contains  a  mummified  fetus,  an  old-standing  col¬ 
lection  of  pus  or  other  pathologic  content,  the  corpus  luteum  may 
have  sunk  so  far  toward  the  center  of  the  ovary  or  have  acquired 
a  capsule  so  highly  resistant  that  the  yellow  body  cannot  be  dis¬ 
lodged  by  digital  pressure  without  great  peril  to  the  integrity  of  the 
vaginal  wall  or  to  the  ovarian  tissues.  In  such  cases  the  capsule  of 
the  corpus  luteum  should  be  incised  with  the  aid  of  the  ovarian 
scalpel,  Fig.  43.  The  operation  proceeds  in  the  same  manner  as  for 
dislodgment  until  the  ovary  has  been  grasped  per  vaginam.  I  he  most 


Fig.  43.  Ovarian  Scalpel. 


superficial  face  of  the  corpus  luteum  is  brought  against  the  vaginal 
wall,  the  grasping  thumb  and  finger  being  in  front  of  the  ovary.  I  he 
guard  of  the  scalpel  is  set  free  so  that  it  will  automatically  glide  back¬ 
ward  when  the  blade  is  pressed  into  the  vaginal  wall.  I  he  scalpel  is 
then  introduced  along  the  volar  surface  of  the  hand  into  the  vagina 
and  pushed  through  the  vagina  into  the  capsule  of  the  corpus  luteum. 
The  scalpel  is  then  withdrawn  and  the  corpus  luteum  is  readily  ex¬ 
pressed.  I  have  not  known  hemorrhage  to  follow  the  operation. 

The  artificial  induction  of  estrum  is  sometimes  highly  desirable  in 
severe  pyometra,  in  which  case  it  is  sometimes  impossible  to  reach 
the  ovary  per  rectum.  The  dislodgment  of  the  corpus  luteum  is  then 
best  accomplished  by  laparotomy.  This  is  more  fully  described  under 
pyometra. 

The  wholesale  dislodgment  of  corpora  lutea,  as  is  sometimes  prac¬ 
ticed  as  a  general  cure  for  sterility,  is  without  known  justification. 
It  is  perilous  to  induce  estrum  for  the  immediate  breeding  of  a  cow 
or  other  female  when  she  is  not  in  a  proper  state  for  enduring  preg¬ 
nancy.  It  is  not  mere  pregnancy  which  the  breeder  desires,  but 
healthy  pregnancy  which  will  lead  to  the  production  of  valuable 
young. 

Experimental  evidence  has  been  submitted  apparently  showing 
that  estrum  may  be  induced  by  the  administration  of  vitamin  E  or 
other  vitamins.  In  effect,  this  is  saying  that  estrum  may  be  induced 
by  feeding,  which  is  not  open  to  question.  The  question  involved  is 
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t  ic  value  of  artificially  prepared  or  extracted  vitamins  instead  of 
supplying  adequate  food  carrying  the  vitamins  in  their  natural  form. 

I  hus  in  the  group  of  heifers  mentioned  above,  fed  exclusively  on 
the  poor  quality  of  hay  and  failing  to  come  in  heat,  the  addition  of 
oats  to  their  diet  acted  promptly.  It  is  quite  possible  that  the  ad¬ 
ministration  of  vitamin  E  without  the  associated  food  elements  in  the 
oats  would  have  caused  estrum  and  the  animals  may  have  conceived. 
Hut  the  state  of  nutrition  was  such  that,  had  they  become  pregnant, 
the  pregnancy  would  not  have  been  safe. 


Similarly  it  has  been  technically  shown  that  estrum  may  be  in¬ 
duced  by  the  administration  of  hormones.  Some  experiments  have 
been  recorded  in  which  hormones  have  been  used  to  induce  estrum 
in  cows  that  failed  to  come  in  heat  naturally.  The  estrum  followed 
and  in  some  instances  the  cow  became  pregnant.  But  so  far  as  I  have 
been  able  to  learn,  the  pregnancy  was  a  failure,  d  he  question  recurs 
of  the  value  of  artificially  induced  estrum  as  a  remedy  for  non-estrual 
sterility.  If  the  administration  of  a  hormone  may  induce  heat  in  an 
otherwise  healthy  animal,  its  value  needs  be  recognized.  If  it  merely 
induces  heat  without  affecting  the  basic  health  of  the  animal  it  would 
apparently  be  wholly  inadvisable;  it  would  be  far  better  to  identify 
the  fundamental  cause  of  the  failure  to  come  in  estrum  and  remove  it. 
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COPULATION— COITUS 

/^■OITUS  in  domestic  animals  occurs  under  two  distinct  plans, 
commonly  designated  as  pasture,  and  hand  breeding.  I  nder  the 
former  plan  the  sire  regularly  consorts  with  his  group  of  females;  in 
hand  breeding  the  sire  is  kept  apart  from  the  females  and  brought 
into  contact  only  when  it  is  desired  to  breed  an  individual.  In  pasture 
breeding  the  male  naturally  recognizes  estrum  at  its  beginning  and 
service  follows  promptly.  The  copulation  is  often  repeated  several 
times  in  rapid  succession.  Coital  injuries  to  either  sex  are  rare  in 
natural  coitus.  It  is  not  often  that  dangerous  inequalities  in  size 
exist:  as  a  rule  the  male  and  female  belong  to  the  same  breed,  or  to 
breeds  of  similar  size.  The  greatest  variations  in  size  occur  in  horses 
and  dogs.  A  heavy  draft  horse  may  weigh  2000  to  2500  lbs.,  and 
some  of  the  smaller  ponies  little  more  than  one-tenth  as  much.  The 
extremes  in  weight  are  much  greater  among  dogs.  Attempts  at  coitus 
between  such  extremes  involves  great  danger  and  the  act  usually 
fails.  The  mounting  of  a  small  pony  mare  by  a  large  stallion  tends  to 
break  the  pony  down,  with  probability  of  fractures  or  other  serious 
injuries.  A  pony  mare  will,  however,  safely  copulate  ordinarily  with  a 
stallion  of  twice  her  weight.  Similar  conditions  apply  to  dogs,  with 
the  added  peril  of  hanging  fast.  The  dog  having  an  extensive  penial 
bone  with  a  highly  erectile  glans  and  abrupt  base,  may  be  unable  to 
withdraw  the  penis  from  the  copulatory  canal  of  a  distinctly  smaller 
female.  This  may  prove  especially  dangerous  in  dogs  running  free, 
with  probabilities  of  violent  fighting  when  a  number  congregate,  as 
is  usual. 

The  young  of  highly-bred  horses  and  cattle  develop  sexual  desire 
when  they  have  reached  but  one-fourth  or  one-third  of  their  adult 
size.  In  addition  to  the  disastrous  effects  of  pregnancy  upon  very 
immature  females,  as  already  described,  serious  physical  injury  to 
the  immature  individual  is  constantly  threatened.  Thus  I  observed 
a  six-months  heifer  served  by  a  mature  bull.  This  resulted  in  a  frac¬ 
tured  pelvis,  and  the  heifer  was  ruined. 

When  a  regularly  confined  male  accidentally  escapes  and  comes  in 
contact  with  young  females  of  the  species,  he  attempts  coitus  whether 
the  young  is  in  heat  or  not.  In  one  instance  a  mature  stallion  mounted 
a  suckling  filly,  broke  her  down  and  fractured  the  pelvic  girdle.  She 


survived,  and,  although  she  was  a  hopeless  cripple,  the  owner  had 
the  erroneous  idea  that  she  might  be  a  valuable  breeder.  I  attended 
her  in  dystocia  at  the  close  of  her  first  pregnancy  and  found  a  nor¬ 
mal  fetus  in  a  normal  presentation  and  position.  When  traction  was 
applied  to  the  fetus  it  paradoxically  retreated  from  the  vulva.  The 
fracture  of  the  pelvis  had  not  healed.  There  had  been  displacement 
of  the  left  sacro-iliac  articulation  with  failure  of  the  ligaments  to 
reunite,  and  the  fracture  through  the  shaft  of  the  right  ilium  which 
had  failed  to  heal,  as  shown  in  Fig.  44.  The  non-united  areas  served 


Fig.  44.  Deformed  Equine  Pelvis,  Fractured  When  a  Foal,  Due  to 
Being  Mounted  by  an  Adult  Stallion. 

as  hinges  by  which  the  pubis  and  left  ilium  move  freely  upon  the 
left  sacro-iliac  joint  and  the  unhealed  fracture  of  the  right  iliac  shaft. 
Hence,  when  traction  was  applied  to  the  presenting  parts  of  the 
fetus,  the  impact  upon  the  pubic  brim  forced  the  ischia  backwards 
and  upwards  toward  the  tail,  so  that  the  greater  the  traction,  the 
smaller  the  birth  canal. 

Hand  breeding  has  its  advantages  and  perils.  The  mating  is  com¬ 
monly  restricted  to  a  single  service  during  a  given  heat,  instead  of 
several  copulations  in  rapid  succession,  as  in  natural  breeding  and 
the  sire  is  thus  enabled  to  serve  a  larger  group  of  females  without  ex¬ 
cessive  sexual  load.  It  is  the  only  method  by  which  an  authentic  rec¬ 
ord  of  the  date  of  conception  and  the  duration  of  pregnancy  can  be 
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maintained.  Some  breeders  permit  a  second  coitus  immediately,  with¬ 
out  known  benefit.  The  practice  lowers  the  reproductive  power  of 
the  sire  more  than  one-half.  If  the  sire  is  expected  to  serve  only  a 
small  unit  of  females,  no  known  harm  exists  in  the  immediate  repeti¬ 
tion  of  coitus.  Some  horse  breeders  cause  a  second  service  to  be  made 
if  the  mare  remains  in  heat  for  a  period  of  five  or  six  days  after  the 
first  service.  It  is  not  authentically  known  that  it  does  good  or  harm. 
The  probabilities  are  that,  if  a  mare  continues  in  heat  for  a  long  pe¬ 
riod,  it  is  a  signal  that  she  is  in  a  pathologic  state  sexually,  in  which 
case  conception  to  a  second  service  is  improbable  and  if  it  occurs, 
will  usually  be  unsafe.  If  this  view  is  correct,  such  repetition  of  coitus 
is  inadvisable.  Coitus  is  not  a  cure  for  sterility  or  for  low  fertility.  The 
ideal  should  be  to  not  breed  the  female  until  she  is  in  sexual  health, 
so  that  if  mated  with  a  healthy  male  a  single  service  results  in  physio¬ 
logic  pregnancy. 

Hand  breeding  is  inferior  to  natural  mating  with  regard  to  the 
early  recognition  of  estrum  and  prompt  coitus.  I  he  heat  period  of  a 
healthy  cow  is  often  very  brief,  and  may  pass  within  a  day.  If 
closely  confined,  the  recognition  of  heat  calls  for  close  attention  of 
the  dairyman.  If  the  estrual  cycle  is  regular  and  the  breeder  carefully 
records  each  heat  period,  he  may  well  be  on  the  alert  at  the  date 
when  estrum  should  be  expected. 

Hand  breeding  sometimes  closely  approaches  rape,  especially  in 
mule  breeding.  The  mare  is  tried  or  teased  for  the  presence  of  estrum 
by  means  of  a  stallion.  She  is  then  placed  in  stocks  and  blindfolded 
and  perhaps  a  twitch  applied  to  her  upper  lip,  after  which  the  male 
ass  copulates  with  her.  When  a  mare  or  cow  cannot  be  discovered 
in  heat  the  owner  sometimes  causes  her  to  be  raped  by  the  male, 
under  the  belief  that  the  forced  coitus  will  cause  the  female  to 
promptly  come  into  estrum.  I  know  of  no  facts  supporting  the  belief. 

The  Dangers  of  Coitus 

Natural  copulation  between  mature  healthy  and  normal  animals 
is  not  prominently  associated  with  coital  injuries.  I  nder  domestica¬ 
tion  heifers  and  fillies  come  in  estrum  when  too  immature  to  bear  the 
weight  of  a  mature  male  and  if  permitted  to  mate  may  be  broken 
down.  They  suffer  most  frequently  from  broken  pelvis. 

When  hand  breeding  is  practiced,  coital  injuries  become  infinitely 
more  probable  than  in  natural  breeding  and  the  variety  of  injuries 
is  innumerable. 

Severe  restraint  is  commonly  applied  in  the  breeding  of  thorough- 
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bred  mares.  The  stallions  are  commonly  regarded  as  highly  valuable. 
'Fhe  mares  are  very  excitable  and  in  many  cases  the  recognition  of 
estrum  is  not  certain.  This  is  especially  true  of  the  first  estrum  after 
foaling,  when  the  fears  of  the  mare  for  her  young  foal,  and  anger, 
may  combine  to  mislead  the  breeder.  Under  such  conditions  the 
mare  may  behave  much  as  if  in  heat.  The  subject  has  not  been  much 
studied.  The  probabilities  are  that  careful  investigation  would  reveal 
that  rectal  palpation  of  the  uterus  of  the  mare  would  authentically 
determine  whether  she  is  in  heat.  Or  in  most  cases  heat  could  be 
reliably  detei mined  if  the  stallion  and  mare  were  placed  in  adjoining 
enclosures  with  secure  partition  so  that  the  sire  would  be  safe  from 
injury  during  efforts  to  come  in  contact  with  the  mare.  If  in  estrum 


the  mare  will  ultimately  approach  the  stallion  and  clearly  reveal 
the  estrum. 

Similar,  but  less  forcible  restraint  is  sometimes  applied  to  cows  by 
the  dairyman.  In  one  case  a  breeder  thought  to  bring  a  free-martin 
into  heat  by  rape.  Later  I  found  it  suffering  from  extensive  pelvic 
abscess.  Some  dairymen  place  small  heifers  in  stocks  so  that  when 
mounted  by  large  bulls,  they  may  not  be  broken  down.  When  a 
heifer  is  not  strong  enough  to  stand  up  under  the  bull  she  is  not  fit 
to  be  bred. 


Even  when  in  estrum,  a  mare  may,  if  unrestrained,  kick  violently 
when  the  stallion  attempts  to  mount,  with  the  danger  of  fracture 
of  a  limb.  I  here  is  further  danger  that  the  kick  may  seriously  injure 
the  penis  of  the  male.  The  sheath  of  the  stallion  is  short  and  wide 
and  the  very  large  penis,  tensely  erected,  protrudes  from  the  sheath 
at  full  length,  prior  to  mounting,  and  is  thus  freely  exposed  to  injury. 
In  contrast,  the  ruminant  sheath  is  longer,  and  the  penis  is  protruded 
chiefly  through  the  elimination  of  the  sigmoid  flexure  after  the  cow 
is  mounted.  Hence,  the  stallion,  when  jumping  a  fence  in  order  to 
reach  the  mare  in  heat,  is  liable  to  serious  injury  to  his  protruding 
penis,  while  the  bull,  with  his  penis  well  within  the  sheath,  crashes 
fences  with  comparative  safety  in  an  effort  to  copulate  with  neigh¬ 
boring  cows  in  estrum. 

I  he  dangers  of  coital  injuries  to  the  stallion  may  be  minimized  by 
proper  handling  of  both  sexes,  especially  by  having  them  under  such 
control  that,  if  an  attempt  is  made  by  the  mare  to  kick  the  sire,  it 
is  possible  instantly  to  turn  her  head  toward  the  stallion.  As  a  rule 
a  breeder  relies  upon  restraining  the  mare  by  applying  hobbles.  The 
hobbles  sometimes  frighten  or  anger  the  mare  and  cause  her  to 
struggle  violently,  with  danger  of  physical  injury.  Under  such  re- 
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straint,  the  mare  is  virtually  helpless,  and  coitus  occurs  whether  in 
estrum  or  not. 

False  Entry 

Harms80  states  that  false  coitus  occurs  in  the  mare,  cow  and  sow, 
by  which  the  penis  of  the  male  enters  the  rectum  instead  of  the 
vagina.  Apparently  the  accident  is  usually  without  peril  in  the  cow  or 
sow.  In  the  mare  it  is  highly  dangerous  and  frequently  results  in 
rupture  into  the  peritoneal  cavity  with  prompt  death.  I  have  observed 
four  cases,  three  of  which  ended  immediately  in  death.  1  he  fourth 
case  had  caused  rupture  into  the  pelvic  connective  tissue  with  the 
formation  of  a  large  sac,  which  caused  her  death  some  years  later 
from  the  impaction  of  feces  in  the  diverticulum,  producing  fatal 
obstruction  colic.  The  causes  of  this  accident  have  not  been  clearly 
defined.  The  comparatively  great  size  of  the  equine  penis  probably 
plays  an  important  part.  The  rectum  is  much  sacculated  and  is 
ordinarily  filled  with  comparatively  large  and  firm  pellets  of  feces, 
not  readily  pushed  aside.  In  some  of  my  cases  it  appeared  that  an 
error  had  been  made  by  the  stallion  manager  and  an  effort  made  to 
breed  a  mare  not  in  estrum.  Hence  it  might  be  said  that  the  funda¬ 
mental  cause  lay  in  attempted  rape  upon  a  highly  resistant  mare.  I 
have  not  known  the  accident  to  occur  in  natural  coitus,  where  the 
stallion  has  constantly  consorted  with  his  harem  of  mares,  and  copu¬ 
lates  only  when  definite  heat  is  present.  The  vulva  of  the  mare 
or  cow  may  be  abnormally  near  the  horizontal  if  the  abdomen  is 
markedly  pendulous  or  the  superior  commissure  of  the  vulva  has 
been  lacerated  during  parturition.  During  coitus  the  penis  tends  to 
glide  over  such  horizontal  vulva  and  enter  the  rectum.  By  having 
the  female  stand  with  her  posterior  feet  in  a  depression,  the  position 
of  the  vulva  is  improved. 

The  symptoms  vary  according  to  the  injury.  Harms  says  that  the 
accident  in  the  sow  causes  only  unimportant  tumefaction  of  the  anus. 
The  mare  usually  shows  important  symptoms  immediately.  If  the 
rectal  rupture  is  only  into  the  periproctal  connective  tissue,  there  is 
some  discharge  of  blood  and  feces  and  a  definite  expression  of  pain. 
Rectal  palpation  readily  establishes  the  nature  and  extent  of  the 
injury.  If  the  rupture  is  only  into  the  pelvic  connective  tissue  and 
the  rectum  is  kept  free  from  accumulations  of  feces  by  repeated 
enemata,  recovery  has  been  satisfactory  in  my  experience  and  only 
slight  sacculation  of  the  rectal  wall  occurs.  The  enemata  need  be 
aseptic  rather  than  antiseptic,  because  the  periproctal  connective 
tissue  is  very  loose  and  antiseptics  permeate  it  readily  and  cause 
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much  i 1 1  i tu t ion .  Generally  it  is  preferable  to  rely  upon  mechanical 
cleansing  with  physiological  salt  solution  of  approximately  rectal 
temperature.  If  neglected,  the  sac  becomes  enlarged  and  tends  to 
glow  in  size  fiom  the  impaction  of  feces.  At  any  time  the  fecal  mass 
may  become  so  great  as  to  cause  obstruction  colic  and  death. 

\\  hen  the  rupture  penetrates  the  peritoneal  cavity,  feces  immedi¬ 
ately  drop  into  it  as  soon  as  the  penis  has  been  withdrawn.  This 
causes  profund  shock  and  irritation.  No  sooner  has  the  stallion  dis¬ 
mounted  than  the  mare  trembles,  looks  anxiously  at  her  sides  and 
seems  on  the  verge  of  collapse.  Some  blood  and  feces  escape  from 
the  anus.  1  he  pulse  is  rapid  and  extremely  weak.  The  breathing  is 
quickened  and  shallow  and  the  abdominal  muscles  rigid.  The  diag¬ 
nosis  is  easily  made  by  rectal  exploration,  the  hand  passing  readily 
through  the  rupture  into  the  peritoneal  cavity.  Death  within  a  few 
hours  is  inevitable. 

The  accident  is  readily  preventable  in  the  mare.  Service  should 
not  be  attempted  if  there  is  reason  to  believe  that  the  mare  is  not 
normally  in  heat.  It  is  the  duty  of  the  groom  to  see  that  the  penis  of 
the  stallion  enters  the  vulva.  If  the  mare  resists  the  coitus,  the  stal¬ 
lion  should  be  withdrawn  immediately  and  the  breeding  abandoned 
for  the  time.  The  owner  of  one  of  the  mares  which  I  attended  brought 
legal  action  against  the  stallion  owner  for  the  death  of  the  mare 
and  the  court  decided  in  his  favor. 

Laceration  and  Rupture  of  the  Vagina 

Laceration  and  rupture  of  the  vagina  of  the  mare  by  the  penis  of 
the  stallion  sometimes  occurs.  The  size  of  the  penis  of  the  stallion 
does  not  always  correspond  to  the  size  or  weight  of  the  animal.  The 
penis  is  relatively  larger  in  coarse,  leggy  animals.  I  attended  one  such 
stallion  which  caused  lacerations  of  the  vagina  in  essentially  all 
mares  which  he  served.  In  one  case  fatal  rupture  of  the  vagina  oc¬ 
curred.  The  penis  was  so  enormous  in  size  as  to  be  dangerous  to 
mares  of  his  own  weight. 

Immediately  following  coitus  there  are  evidences  of  pain,  ex¬ 
pressed  by  straining,  with  probably  some  hemorrhage.  This  may  be 
followed  later  by  vulvar  swelling  and  purulent  discharge.  Diagnosis 
should  be  made  by  manual  exploration  of  the  vagina  or  visually  with 
the  aid  of  a  speculum. 

If  the  wound  penetrates  the  peritoneal  cavity,  fatal  peritonitis  is 
probable.  The  rupture,  in  such  event,  should  be  sutured  and  followed 
by  douching  the  vagina  with  physiologic  salt  solution.  If  the  lacera- 
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tions  are  not  penetrant,  the  prognosis  is  good  and  demands  mere 
cleansing  of  the  vagina  with  the  salt  solution. 

Prevention  is  readily  attained  by  means  of  a  roll  or  padded  sur¬ 
cingle  applied  just  in  front  of  the  sheath  opening,  the  apparatus 
having  ample  diameter  to  prevent  the  penis  from  entering  the  vagina 
beyond  a  safe  distance. 

Occasionally  a  mare  or  cow  suffers  from  constriction  of  the  vagina 
due  to  adhesions  from  prior  injuries,  from  severe  vaginitis  due  to 
coital  or  parturient  injuries  or  to  imprudent  douching  with  irritant 
antiseptics.  When  attempts  are  made  to  breed  such  animals  there 
is  peril  to  both  sexes.  In  one  instance  coitus  in  a  mare  with  vaginal 
adhesions  resulted  in  vaginal  prolapse  with  violent  straining,  which 
I  could  not  control  until  complete  chloral  anaesthesia  had  been  pro¬ 
duced.  Epidural  anaesthesia  would  now  be  preferable.  In  the  han¬ 
dling  of  vaginitis  or  serious  injuries  to  the  organ,  any  adhesions  or 
constrictions  should  be  noted,  and  if  important,  the  female  should 
be  discarded  as  a  breeder.  Bovine  twins  and  multiples,  as  heretofore 
mentioned,  not  infrequently  have  defective  vaginae  and  functional 
ovaries.  In  some  cases,  as  reported  by  Galli,'"  such  animals  come  in 
heat  and  coitus  results  in  rupture  of  the  vagina  and  penetration  of  the 
peritoneal  cavity.  It  is  prudent  that  bovine  twin  or  multiple  females 
be  examined  before  attempting  to  breed  them. 

The  Alleged  Rupture  of  the  Bovine  ETterus  and 
Bladder  by  the  Penis  of  the  Bull 

Rupture  of  the  bovine  uterus  and  urinary  bladder  by  the  penis  of 
the  bull  has  been  reported.  The  reports  seem  to  be  wanting  in  au¬ 
thenticity.  The  anatomical  features  make  such  an  accident  extremely 
improbable,  and  suggest  great  care  before  accepting  such  reports. 
It  is  especially  desirable  that  when  such  injury  is  discovered,  the 
possibility  of  sadism  by  a  sexual  pervert  be  fully  disproven. 

Infrequent  injuries  from  copulation  are  of  endless  variety.  Some 
stallions  viciously  bite  the  neck  or  withers  of  the  mare  during  coitus. 
It  should  be  prevented  by  muzzling.  Strangulated  inguinal  hernia 
occasionally  develops  in  the  stallion  immediately  after  service.  When 
violent  symptoms  of  colic  appear  just  after  coitus,  the  veterinarian 
should  at  once  search  for  hernia. 

Sodomy  and  Sadism 

Sodomy,  or  the  carnal  intercourse  between  man  and  female  do¬ 
mestic  animals  is  of  scant  interest  in  veterinary  science  because  in  the 
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liiigtM  animals  no  injury  is  caused  and  there  are  no  specific  venereal 
diseases  of  man  transferable  to  domestic  animals.  With  the  moral 
and  legal  aspects  the  veterinarian  is  not  commonly  concerned.  Some¬ 
times  important  questions  of  diagnosis  of  injuries  to  small  species  of 
animals  may  arise.  Guillebeau'"  relates  an  instance  in  which  a  series 
of  hens  died  from  attempted  sodomy  by  a  sex  pervert.  The  veterinary 
problem  offered  was  the  recognition  of  the  character  of  the  mutila¬ 
tions  and  opening  the  way  to  the  identification  of  the  psvchopathic 
man. 

Sadism,  so  designated  because  of  the  notorious  mutilation  of 
women  by  the  Count  de  Sade,  is  of  great  scientific  and  practical  im¬ 
portance  in  veterinary  medicine.  The  records  of  sadism  are  chieflv 
found  in  continental  European  veterinary  literature,  such  as  that  of 
Guillebeau  already  mentioned,  of  Cadiot22  and  of  Eggiman.48 

Although  sadism  is  rarely,  if  at  all,  reported  in  American  veter¬ 
inary  literature,  veterinarians  occasionally  relate  cases  personally. 
In  one  instance  the  vagina  of  a  mare  had  been  ruptured  by  the  use  of 
a  broom  handle,  intestinal  loops  protruded  and  the  mare  succumbed. 
In  another  instance  a  renegade  veterinarian,  whether  because  of  sex 
perversion  or  for  other  reasons,  punctured  the  vaginae  of  10  or  more 
cows  in  one  herd  with  a  long  iron  rod,  sharpened  at  one  end,  with  a 
cross  bar  upon  the  other,  which  he  placed  against  his  shoulder.  The 
mutilation  was  carried  out  under  the  pretext  of  dilating  the  cervix. 
The  cowts  were  rendered  hopelessly  sterile. 

The  published  records  of  sadistic  mutilations  are  largely  confined 
to  cows  and  goats.  The  lesions  may  involve  only  the  mucosa  of  the 
rectum  or  vagina,  they  may  penetrate  the  pelvic  connective  tissue, 
may  traverse  the  urethra  and  rupture  the  bladder,  or  may  penetrate 
the  peritoneal  cavity.  The  psychopathic  individual  may  use  a  great 
variety  of  objects  with  which  to  cause  the  mutilations,  largely  the 
handle  of  some  convenient  stable  tool  like  that  of  a  broom  or  fork, 
or  in  some  cases  a  small  stick.  The  symptoms  are  as  varied  as  the 
lesions.  In  non-penetrant  lesions  there  usually  follows  swelling  of 
the  perineum  and  bloody  discharges  from  anus  or  vulva.  Penetrant 
wounds  of  the  pelvic  connective  tissues  result  in  painful  tumefaction 
with  obstruction  in  urination  or  defecation.  Penetrant  wounds  of  the 
peritoneum  present  the  common  symptoms  of  peritonitis,  or,  if  large 
volumes  of  feces  enter,  there  occur  the  usual  symptoms  of  collapse. 

I  he  most  important  problem  facing  the  veterinarian  is  the  identifi¬ 
cation  of  the  character  of  the  mutilations.  The  character  of  the  in¬ 
juries  is  readily  recognized  by  vaginal  and  rectal  exploration.  But  the 
veterinarian  is  all  too  likely  to  be  off  his  guard  and  make  a  false 
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diagnosis.  When  a  psychopathic  mutilates  one  animal  he  is  quite 
likely  to  continue  his  activities.  Accordingly  a  correct  diagnosis  is 
essential  to  the  identification  of  the  offender  in  order  that  effective 
measures  may  be  taken  to  stop  the  losses.  In  some  cases  the  mutila¬ 
tions  have  continued  at  intervals  for  months,  involving  a  considerable 
number  of  animals.  When  the  injuries  are  studied  carefully,  they 
cannot  be  attributed  to  coitus,  they  cannot  well  be  due  to  accident, 
and  they  cannot  be  assigned  to  criminal  action  of  a  sane  person. 
The  offender  is  probably  of  evidently  low  mentality  but  may  be  of 
apparently  sound  mind,  the  sexual  perversion  being  the  only  marked 
psychopathic  trait,  which  is  practiced  in  secret  and  difficult  of  de¬ 
tection. 

The  handling  of  the  lesions  calls  for  the  application  of  the  general 
rules  of  surgery.  Penetrant  wounds  of  the  peritoneum  are  largely 
fatal.  Some  pregnant  cows  abort. 


Chapter  XIV 

A  RTIFICIAL  I N  SE  M I N  AT  I O  N 

/TAHE  artificial  insemination  of  domestic  mammals  has  been 
*  known  for  centuries.  Schmaltz’78  states  that  in  an  Arabian  book 
published  in  the  fourteenth  century  it  is  related  that  an  Arab  stole 
semen  from  a  famous  stallion  by  inserting  a  pledget  of  cotton  into 
the  vagina  of  a  recently  bred  mare,  carried  it  home,  inserted  it  into 
the  vagina  of  his  own  mare  and  conception  followed.  Spallanzi  re¬ 
corded  interesting  experimentation  in  the  field  during  the  eighteenth 
century.  Definite  interest  in  artificial  insemination,  as  an  economic¬ 
ally  valuable  factor  in  animal  husbandry,  was  aroused  by  Ivanoff1"" 
in  1912  by  the  publication  of  his  monograph  upon  the  subject,  with 
data  indicating  its  practical  use  in  animal  husbandry  in  Russia. 

Artificial  insemination  became  especially  popular  in  Russia  pos¬ 
sibly  because  of  the  communistic  plan  of  animal  husbandry  which 
rendered  it  technically  possible  to  inseminate  large  numbers  of  fe¬ 
males  from  one  sire.  Accordingly,  artificial  insemination  has  had  its 
widest  application  in  Russia.  Turkey  established  an  institute  for 
artificial  insemination,  which  according  to  Beller”  has  resulted  in  its 
extensive  use  in  that  country. 

The  Russian  workers  were  primarily  endeavoring  to  extend  the 
usefulness  of  a  sire  by  dividing  a  given  ejaculate  into  several  parts 
and  by  artificial  insemination  to  induce  pregnancy  in  several  or 
many  females.  The  highly  optimistic  reports  by  some  of  the  Russians 
awakened  vivid  imagination  in  other  lands.  Thus  Miller140  considers 
artificial  insemination  valuable  in:  (  1  )  “transmitting  semen  obtained 
from  valuable  transmitting  sires  or  strains  to  distant  points;  (2) 
extending  the  use  of  valuable  breeding  sires,  through  the  artificial 
impregnation  of  more  cows,  in  the  same  herd  or  in  nearby  herds, 
than  could  be  impregnated  by  natural  matings;  (3)  extending  the 
use  of  sires  that,  because  of  age  or  crippled  condition,  are  unable  to 
make  normal  matings;  and  (4)  preventing  the  spread  of  disease  in 
herds  served  by  co-operatively  owned  bulls,  such  as  bull  associations 
or  rings,  or  in  herds  where  the  bull  serves  cows  brought  from  sur¬ 
rounding  farms.” 


The  views  of  Miller  are  fairly  representative  of  the  general  beliefs 
in  this  field.  Considering  the  points  as  stated  by  Miller: 

(1)  It  is  technically  possible  under  modern  transportation  meth¬ 
ods  to  carry  semen  across  continent  and  ocean  and  preserve  the  mo- 
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tility  of  the  spermatozoa.  The  time  element  involved  is  the  chief 
consideration.  Miller  and  others  have  shown  that  the  motility  of 
spermatozoa  may  be  retained  by  refrigeration  for  as  long  as  six  to 
eleven  days.  The  presence  of  motile  spermatozoa  in  semen  does  not 
establish  its  potency.  Miller  does  not  claim  that  bull  spermatozoa 
have  fertilizing  power  after  24  hours.  Winters2, 1  records  that  a 
ewe  was  inseminated  with  semen  which  had  been  kept  five  days, 
pregnancy  followed  and  a  viable  lamb  was  produced.  How  many 
ewes  or  other  females  have  failed  to  conceive  following  the  artificial 
use  of  semen  held  for  five  or  more  days,  is  not  conspicuously  re¬ 
corded.  Goetze08  after  a  careful  study  of  the  problem  at  the  Moscow' 
institute  and  extensive  researches  at  the  Hannover  veterinary  school, 
concurred  with  the  Russian  authorities  that  it  is  highly  desirable  to 
perform  the  insemination  within  30  minutes  after  having  obtained  the 
semen.  An  exception  to  this  rule  is  made  with  bull  semen,  which  may 
be  held  for  as  much  as  six  hours.  In  sharp  contrast,  Hammond7'1 
states  that  ‘‘Recently  bull  sperm  sent  by  air  post  from  the  United 
States  has  arrived  in  active  condition  in  the  Argentine.”  The  exact 
point  of  origin  or  destination  is  not  stated;  the  distance  covered  was 
inferentially  between  5000  and  7000  miles,  requiring  a  minimum  of 
about  36  hours.  Hammond  fails  to  define  “active  condition”  or  to 
say  that  conception  resulted.  If  calves  were  born,  their  quality  was 
not  recorded. 

It  is  not  definitely  known  for  how  long  a  period  the  spermatozoa 
remain  vigorous  in  the  ampullae  of  the  vasa  defferentia,  from  which 
region  it  is  assumed  the  sperms  are  ejaculated  during  coitus.  They 
are  being  rapidly  formed,  and  excreted  from  the  testes,  and  presum¬ 
ably  disintegrate  and  disappear  when  halted  in  the  ampullae  pending 
coitus. 

When  spermatozoa  leave  the  vasa  defferentia  they  promptly  un¬ 
dergo  deterioration,  whether  deposited  in  the  female  genital  tract 
or  placed  in  a  thermos  bottle,  and  the  longer  they  remain  outside 
their  physiological  reservoir,  the  lower  their  vigor  and  potency  to 
fertilize.  The  same  rule  must  apply  to  spermatozoa  after  ejaculation 
as  before.  The  fertility  and  the  safety  of  any  pregnancies  caused 
by  them,  are  dependent  upon  the  ratio  of  morphologically  and 
physiologically  perfect  sperms.  As  the  spermatozoa  decline  in  mo¬ 
tility,  they  decline  in  fertility. 

Generally  in  the  United  States  of  America,  breeding  horses  and 
cattle  of  both  sexes  are  readily  transportable  by  automobile  truck 
over  distances  of  100  to  200  miles,  and  within  such  limits  breed  sat¬ 
isfactorily.  This  is  probably  quite  as  economical  as  the  transportation 
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of  semen  if  expert  services  are  required.  It  has  been  fantastically 
claimed,  without  the  submission  of  convincing  evidence,  that  the 
transportation  of  breeding  males,  especially  of  bulls,  by  truck  or 
railway,  causes  testicular  degeneration  and  sterility.  In  one  instance 
a  young  bull,  with  extreme  testicular  hypoplasia,  was  shipped  from 
Pennsylvania  to  California.  As  he  was  absolutely  sterile,  the  buyer 
brought  action  against  the  seller.  The  latter  contended  that  he  had 
advised  that  the  bull  be  shipped  by  express,  instead  of  by  freight, 
and  that  the  vibration  of  the  freight  car  caused  the  testicular  hypo¬ 
plasia  and  sterility.  A  politically  prominent  veterinarian  testified 
accordingly  and  the  seller  won  the  verdict.  Innumerable  breeding 
males  are  constantly  being  transported  by  truck,  train  and  boat, 
over  land  and  sea,  in  the  course  of  commerce  or  for  showing  at  fairs. 
Xot  infrequently  sterile  young  bulls  are  sold  and  arrive  at  their  des¬ 
tination  sterile.  Bull  2  in  Table  II  wras  shipped  by  rail  2000  miles 
and  then  by  boat  another  2000  miles.  The  table  shows  that  he  caused 
much  loss  in  the  herd,  but  it  would  require  a  spectacular  flight  of  the 
imagination  to  attribute  the  abscess  of  his  seminal  vesicles,  as  shown 
in  Fig.  138,  to  car  vibration  or  to  seasickness,  when  it  is  known  that 
he  was  bred  in  a  herd  where  genital  disease  existed  in  important 
degree.  The  five  bulls  serving  the  females  in  Table  X,  and  the  bulls 
in  Table  IV  were  all  transported  about  5000  miles  by  land  and  sea, 
and  no  known  injury  to  their  fertility  resulted. 

(2)  The  possibility  of  increasing  the  number  of  females  which  a 
desirable  sire  may  fertilize,  constitutes  the  chief,  if  not  the  sole  im¬ 
portant  reason  for  artificial  insemination.  It  is  the  general  consensus 
of  opinion  of  leading  observers  that  a  single  ejaculate  of  a  stallion  or 
bull  may  be  used  for  the  artificial  insemination  of  three,  four,  or  five 
females,  without  recognizable  lowering  of  the  ratio  of  conception. 
The  Russian  workers,  and  Professor  Goetze09  maintain  that  the  maxi¬ 
mum  success  is  to  be  had  by  conducting  the  insemination  within  30 
minutes  after  the  semen  has  been  obtained.  This  requires  that  the 
requisite  number  of  females,  properly  in  heat,  be  directly  available. 
Without  submitting  substantial  evidence,  some  enthusiasts  claim 
that  the  number  of  females  which  may  be  fertilized  from  a  single 
ejaculate  is  virtually  unlimited.  Winters  et  al2'3  advocate  the  in¬ 
semination  of  as  many  as  twenty  females  from  a  single  ejaculate. 
Others  advocate  as  high  as  forty  females.  Walton217  says  “At  the 
present  moment  there  are  no  technical  obstacles  to  prevent  1200- 
1500  calves  being  sired  by  a  single  bull  during  a  60  day  breeding 
season”! 

When  a  continent,  or  continents,  become  extremely  devastated  by 
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war,  as  in  the  present  global  conflict,  artificial  insemination  may  well 
acquire  far  greater  economic  importance,  during  the  period  of  rehabil¬ 
itation,  than  has  heretofore  appeared  possible  to  most  observers. 
Many  nations,  heretofore  largely  dependent  upon  domestic  animals 
for  food  and  labor  will  inevitably  be  almost  destitute  of  breeding 
animals.  Those  nations  not  directly  affected  by  the  devastation  nat¬ 
urally  control  the  number  of  breeding  males  within  their  economic 
needs.  They  will  be  able  to  supply  a  relatively  greater  number  of 
females  to  the  needy  people.  This  will  quite  certainly  render  artiticial 
insemination  a  highly  valuable  procedure.  It  may  prove  far  more  ex¬ 
pensive  and  less  efficient  than  natural  breeding  while  rendering  it  pos¬ 
sible  to  increase  the  rate  of  reproduction  until  an  ample  supply  of 
satisfactory  sires  becomes  available. 

Recently  Cates28  has  excelled  prior  advocacy  of  artificial  insemi¬ 
nation.  He  states  that  in  many  southern  areas  the  beef  cattle  of 
European  ancestry  fail  to  prosper  because  of  the  intense  heat, 
whereas  Brahmins  (zebus)  do  splendidly.  However  the  bulls  of  this 
breed  are  exceedingly  expensive,  but  thanks  to  artificial  insemina¬ 
tion,  one  bull  may  be  caused  to  answer  for  thousands  of  cows.  He 
submits  no  data  upon  the  cost  of  catching  range  beef  cows  and  ap¬ 
plying  artificial  insemination.  Take,  for  example,  the  herd  of  6,000 
or  7,000  cows  mentioned  in  Chapter  XX,  scattered  over  an  uneven 
terrain  of  many  square  miles.  It  would  require  much  labor  by 
mounted  men  to  find  the  cows  which  were  in  heat.  Once  recognized, 
the  artificial  insemination  could  only  be  performed  by  driving  the 
cow  into  a  chute,  or  by  lassoing  and  casting  in  the  open. 

In  order  to  cast  and  hold  the  cow,  two  expert  mounted  men  would 
be  necessary  and  another  two  mounted  men  would  be  needed  for 
the  insemination.  If  instead  it  were  planned  to  confine  the  cow  in  a 
chute  it  would  be  necessary  to  drive  her  one  to  ten  or  more  miles 
which  would  require  at  least  four  expert  mounted  men.  Anyone  who 
has  had  experience  with  driving  a  cow  in  estrum,  with  a  young  calf 
at  her  side,  will  appreciate  the  task.  The  entire  herd  would  be  kept 
in  a  constant  uproar,  day  in  and  day  out,  month  after  month,  with 
accidents  unnumbered  to  cows  and  calves.  Artificial  insemination, 
by  any  technic  yet  announced,  is  inapplicable  to  range  beef  cows. 

The  estimates  seem  to  be  based  upon  spectacular  hypotheses. 
Technically  but  one  spermatozoon  directly  participates  in  the  fertili¬ 
zation  of  an  ovum.  Hence,  fantastically,  if  the  portion  of  semen  used 
in  artificial  insemination  contains  one  perfect  spermatozoon  which 
may  contact  the  ovum,  that  suffices.  There  are  about  25,000,000 
dairy  cows  in  the  United  States  of  America,  and  it  is  reliably  esti- 
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mated  that  there  are  at  least  5,000,000,000  spermatozoa  in  a  single 
ejaculate  by  a  healthy,  adult  bull,  or  a  minimum  of  200  sperms  for 
each  milk  cow  in  the  nation.  It  seems  undesirable  to  theorize  too 
widely.  Observations  by  conservative  students  in  the  field  apparently 
show  that  a  single  ejaculate  may  be  divided  into  four  or  five  parts  for 
artificial  insemination  without  recognizable  lowering  of  fertility.  Fur¬ 
ther  careful  research  may  substantially  alter  this  view. 

I  he  greater  the  number  of  females  it  is  sought  to  inseminate  from 
a  single  ejaculate,  the  more  the  semen  must  be  damaged  by  handling 
with  inevitable  exposure  to  light,  unnatural  temperature,  mechani¬ 
cal  and  chemical  insult.  It  has  been  shown  that  pregnancy  sometimes 
occurs  after  the  use  of  semen  held  for  five  or  more  days:  it  has  not 
yet  been  told  how  many  failures  have  occurred  for  each  success.  The 
holding  of  the  semen  provides  a  conflicting  problem.  Aseptic  semen 
is  virtually  impossible  to  obtain  and  when  kept  at  room  tempera¬ 
ture,  or  at  the  temperature  of  the  vasa  defferentia  or  of  the  vagina  or 
uterus,  it  quickly  undergoes  putrefaction.  Consequently  refrigeration 
is  employed,  which  suspends  motility  and,  it  would  seem,  inevitably 
lowers  the  vigor  of  the  male  cells  parallel  to  the  duration  of  the  refrig¬ 
eration.  I  he  rapidity  of  the  deterioration  of  the  sperms  is  unknown, 
although  it  is  known  that  some  retain  their  fertilizing  power  for  five 
or  more  days. 

I  he  necessity  for  the  extension  of  the  reproductive  capacity  of 
a  great  sire  has  been  grossly  exaggerated.  The  idea  is  in  conflict  with 
one  of  the  most  valuable  principles  of  progressive  breeding.  Ideally 
when  a  great  sire  is  mated  with  a  female  of  equal  quality,  the  progeny 
is  of  equal  quality  with  the  sire;  when  this  fails,  the  breeding  is  un¬ 
successful.  Accordingly  the  great  sire  should  promptly  beget  abun¬ 
dant  numbers  of  meritorious  sons  and  grandsons.  In  normal  coun¬ 
tries  there  is  no  scarcity  of  satisfactory  sires.  Richter188  states  that 
there  are  plenty  of  good  sires  in  Germany  and  hence  no  need  for 
artificial  insemination.  Occasionally  one  encounters  the  statement 
that  during  the  World  War  the  supply  of  sires  was  greatly  depleted. 
It  has  not  been  explained  why  the  male  domestic  animals  should 
be  depleted  by  war  more  than  the  females. 

It  has  not  yet  been  practically  demonstrated  that  extensive  arti¬ 
ficial  insemination  is  more  economical  than  the  natural  method  of 
breeding.  \\  hen  a  dairyman  discovers  simultaneously  three  or  four  of 
his  cows  in  heat,  and  he  desires  to  mate  them  all  with  one  sire,  (1)  he 
may  cause  the  bull  to  serve  all  the  cows  in  one  day;  (2)  he  may 
postpone  the  mating  of  one  or  more  of  them;  or,  (3)  he  may  resort 
to  artificial  insemination.  My  belief  is  that  artificial  insemination  is 
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preferable  to  causing  more  than  two  copulations  in  one  day.  In  such 
case  the  insemination  would  proceed  in  the  simplest  manner.  One 
cow  would  be  served  by  the  bull  and  portions  of  the  semen  removed 
from  the  vagina  and  immediately  transferred  without  cost  of  time  or 
money. 

(3  )  It  is  asserted  that  artificial  insemination  may  render  available 
the  breeding  powers  of  a  sire  incapable,  because  of  age,  disease  or 
deformity,  of  copulating  with  a  female.  Such  a  sire  inevitably  loses 


Fig.  45.  Ventral  Hernia  in  a  Bull,  Preventing  Coitus. 

vigor  because  unable  to  take  necessary  physical  exercise.  No  matter 
how  great  a  sire,  when  a  male  becomes  too  old  or  decrepit  to  copulate, 
he  should  be  discarded.  If  a  bull  acquires  a  ventral  hernia  like  that 
shown  in  Fig.  45.  he  loses  his  general  vigor  and  any  ova  artificially 
fertilized  by  his  weak  spermatozoa  would  produce  embryos  or  fetuses 
subnormal  in  vigor.  In  the  case  of  the  fashionably  bred  bull,  men¬ 
tioned  on  page  35  with  congenital  (hereditary)  umbilical  hernia 
which  barred  coitus,  his  spermatozoa  were  presumably  abundant  and 
vigorous.  Recently  a  highly  prized  bull  in  a  state  agricultural  college 
became  unable  to  copulate  because  of  articular  disease  in  a  posterior 
limb.  The  animal  husbandman  caused  the  veterinarian  to  resort  to 
artificial  insemination  in  order  to  retain  the  great  (?)  value  of  the 
sire.  After  about  thirty  inseminations,  one  calf  of  questionable  value 
was  obtained.  Naturally  no  official  report  of  the  occurrence  has  ap- 
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peared  or  is  contemplated,  because  it  might  detract  from  the  value 
of  artificial  insemination  from  crippled  bulls.  Winters  et  al 273  relate 
that  having  a  bull  too  monstrously  short  legged  to  serve  a  cow,  they 
obtained  semen  from  him  by  masturbation  and  bred  his  herd  of  cows 
successfully.  Just  how  the  pregnancies  terminated  is  not  told  and  no 
evidence  is  submitted  to  show  that  the  calves  were  of  value,  if  any 
were  born.  As  a  rule  there  is  no  marked  want  of  monsters  without 
resorting  to  them  as  sires. 

(4)  I  he  claim  that  artificial  insemination  may  be  of  material 
value  in  the  direct  control  of  coital  infections  should  be  rejected 
upon  the  available  evidence.  Beller11  relates  that  at  the  station  in 
1  urkey  mares  have  become  pregnant  by  artificial  insemination  which 
had  long  been  sterile  under  natural  breeding.  That  is  not  rare  in 
animals  bred  naturally:  they  remain  sterile  for  a  long  time  and 
then  become  pregnant  and  probably  abort.  Beller  does  not  state  that 
the  semen  which  produced  pregnancy  was  from  the  same  stallion 
which  failed  to  fertilize  the  mares  by  ordinary  service. 

I  he  claim  that  artificial  insemination  is  competent  to  control 
coital  infection  is  amply  illustrated  from  various  angles.  Bangs  cited 
the  observation  of  Poulsen,  one  of  whose  clients  had  16  cows,  7  of 
which  were  bred  to  a  bull  in  a  herd  where  abortion  prevailed.  All  7 
aborted,  and  had  retained  afterbirths  and  one  died.  The  other  9  cows, 
bred  to  a  different  bull,  all  dropped  healthy  calves.  The  only  logical 
conclusion  is,  that  had  each  ejaculate  of  the  diseased  bull  been  di¬ 
vided  into  ten  portions  and  used  for  artificial  insemination,  there 
would  probably  have  been  70  abortions,  70  retained  afterbirths  and 
10  dead  cows.  It  is  quite  immaterial  whether  Bang  was,  or  was  not 
correct  in  attributing  the  disaster  to  the  then  recently  discovered 
Bacillus  abortus;  whether  some  other  infection  existed  in  the  semen 
of  the  bull;  or  whether  his  sperms  were  so  defective  and  weak  that 
the  fertilized  ova  were  non-viable,  and  disease  forces  wended  their 
way  to  them  as  vultures  to  carrion.  Clinically  the  result  is  the  same. 

Richter, "1!l  Fuchs,66  and  others  maintain  that  the  trichomonad 
infection  of  cattle  may  be  controlled  by  artificial  insemination. 
Kiist11 '  reports  that  by  resorting  to  artificial  insemination,  tricho¬ 
monad  disease  was  effectively  controlled  in  a  group  of  about  500 
cows  in  an  infected  commune,  and  that  about  75%  of  the  cows  con¬ 
ceived  at  the  first  service  and  calved  physiologically.  Kiist  fails  to 
say  that  any  of  the  bulls  or  cows  were  suffering  from,  or  had  been 
infected  with  trichomonads  and  submits  no  reason  for  assuming  that 
natural  breeding  would  have  caused  disease.  He  mentions  no  abor¬ 
tions,  retained  afterbirths  or  other  pathological  phenomena  and 
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leaves  the  reader  to  consider  the  reproduction  idyllic. 

The  bulls  responsible  for  the  outbreaks  of  trichomonad  disease 
described  by  Cameron,  Fincher  and  Gilman,"  and  by  Walsh,  Mc¬ 
Nutt  and  Murray21"  entered  the  herds  where  they  caused  great  losses, 
after  they  had  been  pronounced  healthy  by  leading  veterinarians. 
The  scourge  spread  disaster  because  it  passed  unrecognized  over  a 
long  period  of  time.  The  use  of  the  semen  from  the  diseased  bulls 
before  or  after  the  diagnosis  had  been  made  would  only  have  mul¬ 
tiplied  the  disaster  by  the  number  of  portions  into  which  each  ejacu¬ 
late  was  divided. 

Hammond  "  advocates  artificial  insemination  for  the  control  of 
dourine  and  bovine  contagious  abortion.  He  submits  no  evidence 
showing  or  tending  to  show  that  an  outbreak  of  either  disease  has 
been  so  controlled.  The  outbreak  of  dourine  in  Illinois  was  under 
control  within  six  months  after  official  recognition  by  the  state;  the 
outbreaks  of  dourine  upon  the  Rocky  Mountain  plains  among  wild 
range  horses  could  not  readily  have  been  controlled  by  artificial  in¬ 
semination  because  of  the  expense  of  catching  the  diseased  animals. 
Hammond  also  states  that  artificial  insemination  has  been  used  in  the 
United  States  for  the  cure  of  sterility  of  mares,  but  fails  to  designate 
the  type  of  genital  disease  cured  and  cites  no  authority  regarding 
the  plan.  About  fifty  years  ago  there  was  much  enthusiasm  over  a 
scheme  for  curing  sterility  in  valuable  trotting  mares  by  the  use  of 
an  impregnator  consisting  of  a  heavy  rubber  tube  so  constructed 
that,  placed  in  the  cervix  of  the  mare,  it  was  expected  it  would  re¬ 
main  in  position  during  copulation  and  permit  the  stallion  to  ejacu¬ 
late  his  semen  directly  into  the  uterine  cavity.  This  would  eliminate 
any  cervical  barrier  to  the  migration  of  the  spermatozoa,  and  non- 
motile  spermatozoa  could  thus  be  ejaculated  into  the  uterus.  Great 
claims  for  its  efficiency  were  reported  and  some  foals  thus  generated 
won  races.  The  actual  character  of  the  disease,  if  any  were  present, 
was  not  revealed.  Similarly  there  was  invented  and  exploited  an 
inseminating  syringe  with  which  the  operator  could  pick  up  the 
semen  from  the  vagina  just  after  coitus  and  inject  it  directly  into 
the  uterus  through  the  cervical  canal.  As  late  as  1911,  Lewis  of  the 
Oklahoma  Agricultural  College  advocated  this  method  for  the  cure 
of  sterility  in  mares  of  an  unknown  etiology  and  also  declared  that 
several  mares  might  thus  be  impregnated  from  a  single  copulation. 
No  data  of  results,  either  in  the  cure  of  sterility  or  from  multiple  im¬ 
pregnation  from  a  single  coitus  are  submitted. 

There  does  not  exist,  at  present,  any  known  justification  for  at¬ 
tempting  the  control  of  any  coital  infection  by  means  of  artificial 


184 


E st rum ,  Coitus  and  Pregnancy 

insemination.  If  the  male  is  infected,  artificial  insemination  can  only 
multiply  the  spread  of  the  disease  according  to  the  number  of  females 
inseminated:  if  the  female  is  infected,  causing  her  to  become  preg¬ 
nant  by  natural  or  artificial  means  is  indefensible,  and  prolongs  and 
intensifies  the  infection. 

It  is  barely  possible  that  artificial  insemination  may  be  justified 
in  some  types  of  cicatricial  abnormalities  of  the  cervix  resulting 
tiom  parturient  lacerations  after  any  infection  has  abated.  But  par- 
turient  lacerations  rarely  occur  in  healthy  cows  or  other  females. 
It  utero-cervical  disease  is  present,  or  if  the  genital  system  is  hypo¬ 
plastic,  causing  dystocia,  artificial  insemination  can  not  go  back  be¬ 
yond  the  pregnancy  and  repair  the  basic  defect. 

It  is  highly  essential  to  dissociate  conception  and  economic  repro¬ 
duction.  The  value  of  pregnancy  is  grossly  overemphasized.  If  by 
this  or  that  method  a  large  ratio  of  females  involved  become  preg¬ 
nant,  the  plan  is  thereupon  declared  a  success.  Others  pronounce 
the  attainment  of  success  when  a  large  ratio  of  a  group  of  females 
give  birth  to  viable  young.  If  the  reader  will  critically  study  Table 
I  it  becomes  obvious  that,  had  the  birth  of  the  eighteen  heifers  been 
prevented  by  the  sterility  of  their  dams,  or  had  all  been  aborted, 
the  herd  would  have  been  richer  and  would  have  cost  the  taxpayers 
of  the  state  far  less.  A  viable  calf  may  be  either  an  asset  or  a  lia¬ 
bility.  Artificial  insemination  of  the  eighteen  dams  of  the  heifers 
could  not  have  made  them  valuable,  and  the  artificial  insemination 
of  the  heifers  themselves  could  not  have  converted  them  from  a  lia¬ 
bility  into  an  asset. 

I  he  semen  to  be  used  for  artificial  insemination  may  be  variously 
procured.  1.  It  may  be  obtained  from  the  vagina  of  the  female  im¬ 
mediately  following  coitus.  In  the  mare  and  cow  the  semen  may  be 
dipped  from  the  vagina  with  the  hand.  In  all  animals  a  vaginal 
speculum  may  be  applied  and  the  semen  collected  with  a  syringe  or 
other  instrument.  Some  recommend  that  metal  instruments  should 
not  be  used  unless  well  covered  with  paraffin  so  that  the  spermatozoa 
may  not  be  injured  by  metallic  contact.  2.  Semen  may  be  obtained 
from  the  stallion  by  applying  a  condom  to  the  penis  before  he 
mounts  the  mare.  3.  Various  types  of  artificial  vaginae  have  been  de¬ 
vised  for  the  collection  of  semen  from  the  bull  and  other  males.  The 
bull  is  caused  to  mount  the  cow.  V  hen  the  penis  is  being  protruded 
an  assistant  presses  against  the  side  of  the  sheath,  deflects  the  penis 
laterally  and  causes  it  to  enter  the  artificial  vagina  held  at  the  side 
of  the  cow.  4.  A  dummy  female  is  constructed  and  covered  by  the 
skin  of  an  individual  of  the  species.  The  dummy  is  fitted,  with  an 


185 


A  RTIFICIAL  I N  SEM I  NATION 


artificial  vagina,  into  which  the  male  ejaculates  the  semen.  5.  Some 
males  may  be  masturbated.  A  large  ratio  of  bulls  will  ejaculate 
semen  if  the  seminal  vesicles  and  ampullae  of  the  vasa  defferentia  be 
massaged  per  rectum.  An  attendant  stands  ready  to  catch  the  semen 
when  expelled.  In  other  species  the  massage  may  be  applied  to  the 
prostate  gland  or  to  the  penis.  It  does  not  always  succeed. 

The  ultimate  effects  upon  the  male  of  the  artificial  methods  for 
procuring  semen  have  not  been  recorded.  I  ndei  methods  3  and  4  it 
is  unofficially  known  that  penial  injuries  sometimes  follow,  but  such 


injuries  are  not  being  officially  published  at  present. 

When  semen  is  obtained  from  the  vagina  after  natural  coitus,  the 
possibility  of  pollution  from  the  vaginal  contents  of  the  female  is 
present.  If  the  female  be  healthy,  the  danger  does  not  exist.  The 
removal  of  the  semen  from  the  vagina  of  the  cow  or  mare  with  the 
hand  does  not  look  well  according  to  prevailing  standards.  The  actual 
danger  is  dependent  upon  the  degree  of  cleanliness.  Ejaculated  semen 
is  not  aseptic,  and  no  method  of  insemination  technically  bars  the 
inclusion  of  bacteria. 

The  semen,  after  obtained,  should  be  kept  in  a  glass  vessel  until 
used.  A  convenient  container  is  an  ordinary  test  tube.  The  tube  may 
be  placed  in  a  thermos  bottle  through  a  hole  in  the  cork.  Most  work¬ 
ers  advise  that,  if  the  semen  is  to  be  held  in  storage,  it  be  kept  at 


45  to  50  degrees  F.  Some  bacteria  are  always  present  in  semen  and 


the  refrigeration  represses  their  growth. 

It  is  commonly  advised  that  the  semen  be  diluted.  If  obtained 
from  a  healthy  vagina  after  coitus,  it  is  already  diluted  with  the 
estrual  mucus.  It  has  not  been  clearly  demonstrated  that  this  natural 
diluent  is  inferior  to  the  artificial  ones  recommended.  If  the  semen 
be  obtained  by  other  than  method  1,  it  is  apparently  best  that  it 
be  diluted.  The  dilution  increases  the  volume  and  facilitates  its  divi¬ 
sion  into  portions.  Some  research  workers  have  concluded  that  some 
diluents  increase  the  motility  of  the  spermatozoa.  The  Russian  work¬ 
ers  have  advised  a  diluent  composed  of  glucose  and  the  phosphates 
of  calcium,  sodium,  potassium  and  manganese.  It  is  not  wholly  clear 
why  artificially  increased  motility  of  the  spermatozoa  should  be  re¬ 
garded  as  either  necessary  or  advisable.  Violent  or  abnormal  motil¬ 
ity  of  animals  or  of  individual  cells  may  indicate  disease  as  truly  as 
does  subnormal  motility:  the  maintenance  of  physiological  motility 
is  the  real  goal. 

It  is  not  now  known  that  any  technic  is  available  by  which  semen 
may  be  handled  or  stored  outside  the  genital  tract  without  deteriora¬ 
tion  of  the  spermatozoa.  Such  deterioration  does  not  become  recog- 
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nizable  immediately  by  present  means.  It  is  evident  that  the  sperma¬ 
tozoa  of  the  bull,  under  moderate  refrigeration,  may  retain  consider¬ 
able  ft  i  tilizing  power  for  several  hours.  It  is  the  general  consensus 
ot  opinion  that  decreased  fertilizing  power  becomes  evident  within 
tour  or  five  hours,  regardless  of  the  continued  motility  of  the  sperms. 
1  hat  is,  the  fertilizing  power  of  spermatozoa  ceases  before  motility 
disappears.  According  to  Miessner137  the  Russian  workers  hold  the 
spermatozoa  in  potent  condition  for  as  long  as  four  days.  Inevitably, 
the  longer  spermatozoa  are  artificially  stored,  the  higher  the  ratio 
of  non-motile  cells,  the  lower  the  motility  of  the  sperms,  and  the 
greater  the  rate  of  conception  is  reduced.  All  available  evidence 
indicates  that  artificial  insemination  should  be  carried  out  at  the 
earliest  period  possible,  after  the  semen  has  been  procured. 

I  he  part  played  by  coitus  in  reproduction  is  not  fully  known.  The 
female  rabbit  and  cat  do  not  ovulate  except  after  coitus.  If  the  doe 
rabbit  is  mated  with  a  vasectomized  male,  she  ovulates  and  pseudo¬ 
pregnancy  follows.  It  is  not  fully  known  what,  if  any,  effect  coitus 
exerts  upon  ovulation  in  the  commercially  important  domestic  ani¬ 
mals.  It  is  not  impossible  that  coitus  early  in  heat  stimulates  and 
hastens  ovulation.  If  this  be  so,  then  natural  breeding  is  quite  cer¬ 
tainly  preferable  to  artificial  insemination  in  so  far  as  the  individual 
and  her  young  are  concerned.  Those  females  in  which  heat  is  most 
brief  and  vigorous  are  the  best  breeders.  Any  factor  which  may 
delay  ovulation,  so  far  as  known  at  present,  lowers  the  value  of 
progeny.  The  long  range  effect  of  artificial  insemination  upon  the 
herd,  family  or  breed  has  not  been  determined. 

The  technic  of  insemination  varies.  Miller140  advises  for  the  cow 
the  use  of  a  glass  tube,  18  inches  long  with  a  one-eighth  inch  lumen. 
A  glass  syringe  is  attached  to  this  by  means  of  a  short  piece  of  rub¬ 
ber  tubing.  The  semen  is  drawn  into  the  glass  tube  with  the  syringe. 
A  speculum  is  placed  in  the  vagina  of  the  female,  the  distal  end  of 
the  glass  tube  passed  into  the  cervical  canal  and  the  semen  forced 
out  with  the  syringe.  A  simpler  apparatus  may  be  assembled  by 
using  an  ordinary  human  urethral  syringe,  operated  by  a  bulb.  At¬ 
tach  a  piece  of  rubber  tubing  of  appropriate  length  to  the  nozzle  of 
the  syringe.  Draw  the  desired  amount  of  semen  into  the  syringe,  place 
the  distal  end  of  the  rubber  tube  into  or  against  the  cervical  canal 
and  discharge  the  semen  by  compressing  the  bulb. 

Some  workers  emphasize  aseptic  methods  for  introducing  the  in¬ 
evitably  contaminated  semen.  Some  would  introduce  one  hand  into 
the  rectum  and  therefrom  guide  the  glass  tube  of  the  syringe  to 
the  os  uteri.  Cleanliness  of  the  vulva  immediately  beneath  is  greatly 
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imperilled.  Others  insist  upon  the  use  of  a  speculum,  dilating  the 
vulva  and  vagina  and  causing  a  draft  of  stable  air,  and  all  that  it 
contains,  to  flow  into  the  widely  dilated  canal. 

The  most  convenient  and  expeditious  method  of  guiding  the  end 
of  the  tube  to  the  cervical  canal  is  by  the  operator’s  hand.  When  clean¬ 
liness  is  properly  observed,  it  is  probably  as  safe  as  any  other  method. 
Among  dairy  cows,  where  artificial  insemination  is  most  practiced, 
important  vaginal  infection  is  common.  When  passing  from  one  cow 
or  herd  to  another  the  prudent  operator  would  naturally  resort  to 
proper  disinfection. 


I  k;.  40.  Section  Through  the  Allantochorion  of  Cow  Showing  the  Placental  Tufts  or  Villi,  Enlarged. 


Chapter  XV 

PREGNANCY 

WHEN  a  healthy  spermatozoon  and  ovum  meet  in  favorable  en¬ 
vironment  pregnancy  follows.  After  coitus  the  spermatozoa 
rapidly  traverse  the  cervix,  uterus  and  oviduct  and  are  presumably 
near  the  ovarian  end  of  the  latter  when  ovulation  occurs.  I  he  uteius 
of  the  cow  may  be  douched  with  an  antiseptic  solution  within  a  few 
hours  after  coitus  without  interference  with  conception. 

The  oviduct,  inferentially  less  frequently  or  dangerously  infected 
than  other  portions  of  the  genital  tube,  assures  to  the  newly  fertilized 
ovum  the  maximum  safety.  It  traverses  the  oviduct  slowly  and 
reaches  the  uterine  or  cornual  cavity  several  days  after  conception. 
Zietschmamr7"  states  that  the  fertilized  ova  of  the  mare  and  bitch 
require  eight  to  ten  days  for  their  journey  through  the  tubes.  I  have 
douched  the  uterus  of  the  cow  ten  days  post  coitum  without  injury 
to  the  fertilized  ovum  still  within  the  tube. 

The  fertilized  ovum  of  the  herbivorous  unipara  physiologically 
passes  through  the  oviduct  and  the  uterine  cornu  corresponding  to 
the  ovary  from  which  it  comes,  to  its  base,  where  the  ovum  becomes 
arrested  to  remain  throughout  gestation.  The  fixation  is  not  due,  as 
in  primates,  to  the  ovum  burrowing  into  the  endometrium,  or  to  the 
endometrium  enveloping  the  ovum.  If  a  pregnant  cow  be  killed  dur¬ 
ing  the  third  month,  the  ovum  lies  free  in  the  uterine  cavity.  I  he 
chorion  bears  over  100  cotyledons,  which  correspond  accurately  in 
number,  form  and  size  to  the  uterine  caruncles  or  special  placental 
areas.  These  chorionic  cotyledons  appear  very  early,  as  soon  as  the 
allantochorion  has  formed,  and  remain  constant  throughout  gesta¬ 
tion,  except  when  a  caruncle  and  the  corresponding  cotyledon  are  si¬ 
multaneously  destroyed  by  necrosis  or  other  pathological  force.  The 
factor  which  maintains  this  contact  is  unknown.  The  contact  is 
highly  efficient  and  physiologically  assures  ample  nutrition  to  the 
ovum.  If  the  fertilized  ovum  be  acardiac  or  asexual,  the  placental 
contact  fails  in  its  nutritive  function  and  the  imperfect  ovum  per¬ 
ishes  unless  it  promptly  acquires  vascular  contact  with  the  chorion 
of  a  normal  ovum.  Later  in  gestation,  the  placental  tufts  of  the 
chorion  project  increasingly  into  the  crypts  of  the  uterine  caruncles 
of  ruminants  and  into  the  endometrium  of  the  diffuse  placentae  of 
horses  and  swine.  When  these  animals  are  slaughtered  at  or  near 
term  there  is  some  mechanical  resistance  to  the  separation  of  the 
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fetal  fr°",  the  maternal  placenta.  Pathologically  the  chorionic  tufts 
ig.  46,  may  become  incarcerated  within  the  maternal  crypts  to 
constitute  retained  placenta. 


The  Clinical  Diagnosis  of  Pregnancy 

.tin  ar°USed  hl  SteriHty  durin8  recent  decades  has  greatly 

sentialV  t)  ^  qUeStl°,n  °f  the  diagnosis  of  pregnancy,  which  is  es¬ 
sential  to  the  proper  handling  of  the  diseases  of  the  reproductive 

.\\s  em  a  practitioner  fails  to  identify  an  existing  pregnancy  and 

attempts  to  douche  the  uterus  of  a  cow.  he  may  cause  instrumental 

a  ortion  or  the  uterus  may  be  ruptured  and  the  fetus  drop  into  the 

peritoneal  cavity.  If  an  error  be  made  in  diagnosis  and  the  corpus 

luteum  of  pregnancy  dislodged,  abortion  follows.  When  pregnancv 

is  erroneously  diagnosed  in  a  sterile  animal,  delay  and  financial  loss 
ensue. 


,e  c^agn°sis  of  pregnancy  is  most  important  in  the  mare  and 
cow  in  which  it  is  also  most  readily  made  because  of  the  availability 
o  the  rectal  palpation  of  the  internal  genital  organs.  As  a  rule  the 
clinical  diagnosis  of  pregnancy  in  the  mare  and  cow  is  highly  reliable, 
but  exceptionally  almost  insurmountable  obstacles  are  present.  Dur¬ 
ing  the  first  30  days  post  coitum,  physical  diagnosis  is  not  depend- 
able  and  it  is  during  this  period  that  the  highest  rate  of  mortality 
of  t  ie  fertilized  ovum  occurs,  the  dead  ovum  disappearing  unseen. 

1  he  signs  of  pregnancy  are  many: 

( 1 )  T  he  cessation  of  the  menses  is  regarded  as  strong  presump¬ 
tive  evidence  of  pregnancy  in  woman,  if  the  flow  has  been  regular. 
No  definite  flow  of  blood  occurs  in  domestic  animals  which  can  be 
identified  with  menstruation  of  woman.  If  a  cow  be  killed  shortlv 
after  ovulation,  and  has  not  been  bred,  the  uterine  caruncles  are 
thickly  dotted  over  with  bright  droplets  of  blood.  Later,  at  about 
48  hours  after  the  termination  of  heat,  there  is  sometimes  a  dis¬ 
charge  of  bright  red  blood  from  the  vulva,  coloring  the  tail  and 
parts  ventral  to  the  vulva.  It  is  commonly  believed  that  if  the  cow 
conceives  the  flow  of  blood  does  not  occur.  Hemorrhage  from  coital 
injury,  usually  very  slight,  may  occur  shortly  after  service.  Among 
multipara,  especially  the  sow  and  bitch,  slight  vulvar  hemorrhage 
may  occur  as  a  result  of  the  engorgement  of  heat. 

(2)  The  domestic  mare  and  cow,  if  well  fed  and  healthy,  regu¬ 
larly  ovluate  throughout  the  year  at  frequent  intervals  unless  preg¬ 
nant.  I  he  heat  cycle  for  the  cow  is  about  twenty-one  days,  with  a 
variation  in  individuals  of  two  to  three  days;  the  cycle  for  the  mare 
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is  said  to  be  twenty-one  to  twenty-eight  days.  Pathologically  all  rules 
are  discarded.  Our  knowledge  of  the  physiological  cycle  is  badly 
clouded  by  the  difficulty  of  drawing  a  clear  line  between  physiology 
and  pathology. 

If  a  fertile  cow  be  mated  with  an  ideally  healthy  bull,  and  she 
fails  to  come  in  heat  twenty-one  days  later,  she  is  presumably  preg¬ 
nant.  If  not  in  essentially  perfect  health,  the  ovum  may  perish  at 
any  date.  If  the  death  occurs  late  in  the  cycle,  the  next  heat  may 
develop  after  an  indefinite  period.  If  a  cow  is  genitally  diseased  or  is 
immediately  on  the  borderline,  for  example,  of  nymphomania,  coitus 
may  aggravate  the  condition  and  may  prolong  and  intensify  the 
estrum.  When  the  next  estrum  recurs  after  an  abnormally  long  pe¬ 
riod  following  service,  the  inference  is  fairly  justified  that  conception 
occurred  followed  by  the  death  of  the  ovum.  The  value  of  the  cessa¬ 
tion  of  the  heat  cycle  after  breeding  rests,  therefore,  upon  the  sexual 
health  of  the  mated  animals.  If  the  female  has  not  been  regular  in 
her  heat  periods,  she  should  not  be  bred.  If  she  has  been  bred,  the 
failure  of  estrum  to  occur  three  weeks  later  is  not  a  safe  criterion 
of  conception. 

Some  pregnant  females  come  in  heat  and  copulate  if  opportunity 
offers.  I  am  not  aware  that  such  phenomenon  occurs  in  multipara. 
Its  appearance  in  unipara  is  variously  explained.  I  have  palpated 
the  genital  organs  in  a  pregnant  cow  in  estrum,  and  found  the  corpus 
luteum  in  the  ovary  upon  the  side  of  pregnancy  in  an  advanced 
stage  of  atrophy,  and  a  ripe  follicle  upon  the  ovary  of  the  non¬ 
pregnant  side.  Some  observers,  finding  a  corpus  luteum  on  one  side, 
and  a  fetus  in  the  other  horn  of  the  uterus,  have  concluded  that  the 
fetus  had  migrated,  but  my  observation  does  not  warrant  such 
hypothesis.  In  3000  pregnant  bovine  uteri  examined  on  the  kill¬ 
ing  floor,  no  instance  was  seen  of  the  corpus  luteum  in  one  ovary 
and  the  fetus  in  the  other  cornu. 

YV  hen  a  bovine  fetus  undergoes  mummification  the  cow  may  not 
come  in  heat  for  years.  If  the  corpus  luteum  atrophies,  or  is  dis¬ 
lodged  manually,  the  cow  comes  in  estrum  and  expels  the  mummy. 

The  Uterine  Seal 

I  he  cervical  canal  of  uniparous  domestic  mammals  becomes  oc¬ 
cluded  early  in  pregnancy  by  an  accumulation  of  mucus  differing 
markedly  in  character  from  the  mucus  secreted  by  the  healthy  non- 
gravid  cervix.  It  is  colorless,  firm,  highly  resistant  and  extremely 
adhesive.  It  attains  its  maximum  in  the  cow  and  constitutes  a  highly 
authentic  sign  of  pregnancy  from  about  forty  days  to  the  end  of 
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gestation.  It  becomes  increasingly  prominent  as  gestation  advances 
and  at  near  term  attains  the  size  and  form  indicated  in  Fig.  47.  It  is 
readily  and  authentically  palpable  per  vaginam  with  the  finger  tip. 
If  the  linger  tip  is  gently  pressed  against  the  os  uteri  externum,  when 
withdrawn,  the  seal  adheres  to  the  finger  with  definite  force.  At  the 
same  time  the  vaginal  mucus  changes  in  consistency.  While  moderate 
in  volume,  it  is  extremely  adhesive.  The  character  of  the  seal  and 


Fig.  47.  Bovine  Uterine  or  Cervical  Seal. 

The  cervix  has  been  divided  transversely  at  four  points,  the  largest  seal  being  at  the 
vaginal  end,  the  smallest  at  the  uterine  end. 


of  the  vaginal  mucus  are  visually  recognizable  with  the  aid  of  the 
vaginal  speculum. 

Pathologically  a  false  uterine  seal,  sometimes  of  gigantic  volume, 
may  form  as  a  result,  apparently,  of  a  peculiar  type  of  cervicitis, 
accompanied  by  a  persistent  corpus  luteum  and  without  estrum. 
The  seal  persists  indefinitely  in  fetal  mummification  and  also  in  the 
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primitive  monster  known  as  cystic  mole  (Fig.  48)  in  which  the  em¬ 
bryo  perishes  early  or  fails  to  form,  while  the  vitelline  sac  or  other 
membranes,  corpus  luteurn  and  uterine  seal  persist.  For  a  period 
the  condition  may  absolutely  defy  identification.  Repeated  examina¬ 
tion  finally  reveals  the  fact  that  the  monster  is  not  growing  and 
careful  examination  then  renders  its  character  clear  and  opens  the 
way  for  handling  by  dislodging  the  corpus  luteurn  causing  heat  and 
the  emptying  of  the  uterine  cavity. 

A  teratological  projection  of  the  cervix  into  the  cornual  cavity, 
with  accumulation  of  uterine  secretions,  may  lead  to  the  formation 


Fit;.  48.  Bovine  Cystic  Mole,  Removed  200  Days  After  Conception. 

Total  length  of  sac  forty-six  inches;  greatest  circumference  seven  inches.  The  dark 
spot  upon  the  convex  border  of  the  larger  cornu  apparently  represents  the  arrested 
germinal  area  of  the  ovum. 


of  a  uterine  seal  of  large  proportions,  as  shown  in  Fig.  8.  The  dis¬ 
tension  of  the  uterus  with  fluid,  the  presence  of  a  distinct  seal  and 
of  a  corpus  luteurn  tend  strongly  to  mislead. 

The  trichomonad  disease  frequently  causes  fetal  death  and  macer¬ 
ation,  with  uterine  distension,  without  destroying  the  uterine  seal 
for  a  considerable  period,  and  thereby  misleads  the  veterinarian  to 
believe  that  the  pregnancy  is  continuing. 

The  seal  may  fail  to  form,  or  be  destroyed  by  purulent  cervicitis. 
If  the  cervicitis  extends  to  the  cranial  end,  abortion  is  essentially 
inevitable,  but  in  rare  cases  the  caudal  end  of  the  cervical  canal 
may  be  suppurating  freely  while  its  cranial  portion  remains  intact. 
In  one  such  case  I  assumed  non-pregnancy  because  of  the  purulent 
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cervicitis,  penetrated  the  seal  in  the  cranial  end  of  the  cervix  with 
a  catheter,  douched  the  uterus  and  caused  abortion. 

With  a  few  rare  exceptions  such  as  those  named,  the  uterine  seal 
constitutes  a  highly  authentic  sign  of  pregnancy.  The  exceptions  can 
be  identified  and  a  correct  diagnosis  made  by  rectal  palpation. 

The  uterine  seal  is  somewhat  less  conspicuous  in  the  mare,  but 
constitutes  valuable  evidence  of  pregnancy.  The  vaginal  mucus,  like 
that  of  the  cow,  is  distinctly  adhesive.  The  seal  is  not  recognizably 
present  in  multipara. 

The  Rectal  Palpation  of  the  Reproductive  System 

The  palpation  of  the  genital  organs  of  the  mare  and  cow  per 
rectum  constitutes  the  most  valuable  means  for  the  diagnosis  of 
pregnancy.  Some  writers  have  grossly  magnified  the  alleged  dangers 
of  rectal  palpation  of  the  gravid  uterus.  Conducted  with  reasonable 
care  it  is  virtually  without  danger.  Certainly  cows  sometimes  abort 
after  digital  palpation  of  the  pregnant  uterus,  just  as  they  abort 
without  it.  So  in  one  case  I  assured  a  client  that  dehorning  a  preg¬ 
nant  heifer  would  not  cause  her  to  abort,  but  she  aborted  shortly 
after  the  operation.  On  the  other  hand,  when  examining  a  cow  for 
pregnancy  at  145  days  I  was  badly  puzzled  for  a  time  and  finally 
diagnosed  uterine  torsion.  The  cow  was  cast  and  rolled  over  several 
times,  my  hand  being  kept  in  the  rectum  during  the  rolling.  She  was 
released  and  caused  to  get  up,  palpated  more,  thrown  down  again 
and  rolled  some  more,  totalling  six  complete  revolutions.  She  carried 
her  calf  280  days,  calved  without  assistance,  and  both  cow  and  calf 
did  well. 

Depending  upon  the  size  and  conformation  of  the  animal,  the 
stage  of  pregnancy  and  the  tonicity  of  the  reproductive  system,  it 
often  becomes  advisable  or  essential  to  apply  traction  to  the  cervix 
and  draw  the  uterus,  oviducts  and  ovaries  toward  or  into  the  pelvis 
in  order  to  make  accurate  palpation.  The  traction  is  applied  by 
means  of  Albrechtsen’s  forceps  or  other  convenient  instrument.  The 
very  long  cervix  of  the  cow  (Fig.  49)  affords  ample  room  for  grasp¬ 
ing  without  material  danger  of  important  laceration.  The  cervix  of 
the  heifer  often  has  so  small  an  external  os  that  the  insertion  of  the 
forceps  into  the  canal  is  impracticable,  in  which  case  the  vaginal 
wall  may  be  grasped  at  either  side  of  the  opening.  The  forceps  may 
be  applied  by  guiding  them  to  the  cervix  with  the  hand,  they  may  be 
applied  by  sight  with  the  aid  of  a  speculum,  or  they  may  be  guided 
to  the  cervix  by  means  of  rectal  palpation.  The  majority  of  cases  do 
not  call  for  the  application  of  forceps  and  traction. 
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The  application  of  traction  in  difficult  cases  renders  the  uterine 
walls  taut  and  the  various  structures  more  clearly  defined  and  brings 
the  entire  genital  system  nearer  to  the  operator. 

At  21  days  post  coitum,  if  the  cow  is  pregnant  and  healthy,  there 
should  be  present  in  one  ovary  a  fully  developed,  normal  corpus 
luteum,  and  the  corresponding  uterine  cornu  may  be  very  slightly 
enlarged;  it  cannot  be  materially  enlarged  because  at  this  period 
the  fertilized  ovum  will  have  been  in  the  cornu  for  but  7  or  8  days. 
If  the  ovum  has  not  been  fertilized,  the  corpus  luteum  is  regularly 
atrophied  and  a  ripening  ovisac,  probably  in  the  opposite  ovary,  is 
present.  The  uterus  is  engorged  (erected)  and  the  two  cornua  are 
of  equal  size.  Should  fertilization  have  occurred  and  the  ovum  per¬ 
ished.  the  estrual  cycle  is  quite  certainly  unbalanced,  and  heat  may 
not  recur  until  after  an  abnormally  long  period.  In  the  meantime 


Fig.  49.  Sagittal  Section  Through  the  Cervix  of  a  Pregnant  Cow. 

1,  Os  uteri  externum;  2,  os  uteri  internum;  3,  base  of  second  annular 
fold  of  cervix;  4,  4,  the  uterine  seal. 


the  corpus  luteum  may  be  enlarged,  embedded,  cystic  or  reveal  other 
abnormality  which  may  delay  temporarily  an  accurate  diagnosis. 

Those  portions  of  the  Muellerian  ducts  which  form  the  uterine 
cornua  of  ruminants  revolve  upon  their  long  axes  and  come  to  rest 
with  the  line  of  attachment  of  the  broad  ligaments  upon  their  ven¬ 
tral,  or  pubic  surface.  With  the  advent  of  pregnancy  the  weight 
drags  the  uterine  cornua  downward  and  forward  along  the  abdomi¬ 
nal  floor  toward  the  diaphragm.  This  drags  the  cervix  forward  and 
downward  and  tenses  and  elongates  the  vagina.  The  floor  or  pubic 
wall  of  the  pregnant  uterus  extends  directly  forward  in  a  line  with 
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the  ventral  wall  of  the  cervix  and  vagina.  When  the  cervical  end 
of  the  uterus  becomes  enlarged  and  distended,  the  increase  in  the 
sacro-pubic  diameter  is  upward,  toward  the  sacrum.  At  thirty  days 
post  coitum  there  is  recognizable  a  distinct  terrace  at  the  juncture  of 
the  uterus  with  the  cervix.  This  increases  as  gestation  advances  and 
at  near  term,  as  shown  in  Frontispiece  at  1',  the  dorsal  wall  of  the 
uterus  is  pushed  caudahvard  over  the  roof  of  the  cervix  and  the 
anterior  portion  of  the  vagina.  The  somewhat  flaccid  uterus  of  a 
pluriparous  cow  may  be  dragged  far  forward  and  the  terrace  of 
pregnancy  eliminated.  When  the  uterine  forceps  are  applied  to  the 
cervix  and  moderate  traction  applied,  the  terrace  is  restored.  At 
forty  days  post  coitum,  pregnancy  is  reliably  diagnosable  in  essen¬ 
tially  all  pluriparous  cows. 

The  uterus  of  the  pregnant  mare  becomes  enlarged  and  distended 
somewhat  later  than  that  of  the  cow.  The  embryonic  sac  is,  for  a 
time,  ovoid  instead  of  tubular  as  in  the  cow.  and  is  located  at  the 
base  of  the  gravid  cornu,  where  the  enlargement  is  palpable  at  about 
forty  days.  Physiologically  no  portion  of  the  equine  or  bovine  fetus, 
or  of  its  amnion,  invades  the  non-gravid  cornu.  The  allantochorion 
of  both  species  passes  into,  and  completely  fills  the  non-gravid  cornu, 
but  its  growth  is  repressed.  The  repression  in  growth  of  the  non- 
gravid  chorion  is  modified  by  the  presence  of  pathological  conditions. 
A  pluriparous  cow  which  has  suffered  at  the  close  of  a  prior  preg¬ 
nancy  from  retained  afterbirth  in  the  then  gravid  horn,  with  ex¬ 
tensive  or  complete  necrosis  of  the  uterine  caruncles,  almost  certainly 
becomes  pregnant  in  the  opposite  cornu  and  the  defective  non-gravid 
cornu  is  definitely  dwarfed.  In  extreme  cases  the  allantochorion  of 
the  non-gravid  cornu  is  a  frail,  thin,  transparent  membrane,  without 
trace  of  placental  structure.  Sometimes,  as  in  Colored  Plate  II, 
infection  persists  in  the  previously  affected  cornu,  causes  total 
necrosis  of  the  dwarfed  chorion  and,  almost  certainly,  leads  to  abor¬ 
tion. 

The  marked  repression  of  the  non-gravid  cornu  not  only  permits  a 
definite  diagnosis  of  pregnancy  but,  more  important,  reveals  exten¬ 
sive  lesions  dating  back  to  a  previous  gestation,  lowering  the  safety 
of  the  existing  pregnancy,  and  in  case  of  viable  young,  foretelling 
probable  weakness  and  low  value.  If  the  case  be  followed  through 
parturition  and  the  afterbirth  studied,  authentic  record  of  the  pla¬ 
cental  disease  is  found.  Rarely  a  cow  which  has  suffered  unicornual 
necrosis  of  the  uterine  caruncles  conceives  again  on  the  side  with 
few'  or  no  caruncles,  in  which  case  the  non-gravid  horn  is  relatively 
large.  1  have  observed  but  one  case. 

Since  the  uterus  of  the  mare,  Fig.  13,  has  a  prominent  "body,” 


Fig.  SO.  The  Equine  Vascular  Allantois. 

a,  excised  non-pregnant  horn,  its  location  indicated  by  the  aperture  just  beneath,  9;  b, 
the  body  of  the  uterus;  c,  the  pregnant  horn;  A’,  approximate  line  of  demarcation 
between  the  body  and  the  cornua;  1,  chief  umbilical  vein;  2,  minor  umbilical  artery. 
Slight  variations  in  size  of  the  arteries  are  common,  but  the  variation  is  rarely  so 
marked;  4,  major  umbilical  artery;  5,  minor  umbilical  vein;  6,  vestiges  of  amnion;  7, 
chief  venous  trunk  to  the  base  of  the  pregnant  horn,  the  body  and  the  non-gravid 
horn;  8,  8',  chief  branches  of  7;  9,  9,  chief  arterial  trunk  to  the  base  of  the  gfavid 
horn,  the  body  and  the  non-gravid  horn;  10  minor  allantoic  trunks;  11,  chief  vascular 
trunks  to  ovarian  pole  of  gravid  horn;  12,  12,  location  of  ovarian  pole  of  amnion.  (Cor¬ 
nell  Velerinarinn) 
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the  fetus  grows  into  this  so  that  somewhat  more  than  one-half  its 
volume  lies  within  the  body  and  the  other  half  in  the  base  of  the 
gravid  cornu.  The  non-gravid  horn  is  given  off  near  the  middle  of 
the  gravid  tube,  somewhat  like  the  thumb  of  a  mitten,  as  shown  in 
hig.  50.  Pathologically  the  ovum,  instead  of  projecting  into  the  body 
ot  the  uterus,  may  project  across  into  the  non-gravid  cornu  to  con¬ 
stitute  bicornual  pregnancy,  the  body,  instead  of  one  of  the  horns, 
being  non-gravid.  Bicornual  pregnancy  should  be  authentically  diag- 
nosable  by  rectal  palpation  and  the  obstetrist  be  placed  in  position 
to  lower  the  peril  to  the  mare  by  inducing  abortion  during  the  first 
half  of  gestation.  It  is  not  the  mere  diagnosis  of  pregnancy  which 
is  to  be  sought,  but  when  skill  is  applied,  the  character  of  the  preg¬ 
nancy  is  revealed  and  may,  in  some  cases,  serve  as  a  guide  to  profit¬ 
able  interference. 

I  he  enlargement  of  the  pregnant  uterus  is  characteristic.  It  may 
become  enlarged  and  distended  from  a  great  variety  of  causes,  but 
in  each  case  there  are  means  by  which  authentic  differentiation  may 
be  made.  Except  in  the  presence  of  twins  and  of  bicornual  pregnancy, 
there  is  a  gross  difference  in  the  volume  of  the  two  cornua;  when  the 
uterus  is  distended  with  pus  or  other  fluid  the  two  cornua  are  regularly 
equal.  During  the  first  half  of  gestation  in  the  cow  the  ovaries  are 
palpable,  and  the  corpus  luteum  of  pregnancy  stands  out  above  the 
adjacent  ovarian  surface;  when  the  uterus  is  distended  with  patho¬ 
logical  fluids,  the  corpus  is  regularly  central  in  the  ovary  and  projects 
little  above  the  general  surface  of  the  gland. 

Later  the  fetus  itself  becomes  palpable  and  may  be  caused  to 
struggle  by  grasping  an  extremity.  When  nearing  term  the  head  of 
the  fetus  may  project  so  far  caudally,  as  shown  in  Colored  Plate  I, 
that  inexperienced  persons  have  suspected  extra-uterine  pregnancy. 
The  terraced  character  of  the  pregnant  uterus  does  not  prevail  in  the 
pathologically  distended  organ.  Diseased  uterine  walls  are  inert.  The 
pregnant  uterus  is  sometimes  flaccid  and  wanting  in  tone,  even  when 
a  live  fetus  is  palpable.  This  signifies  endometritis  and  presages 
abortion  or  pathological  birth.  In  one  case  the  atonic  state  of  the 
uterus  was  so  marked  that  my  diagnosis  was  ‘Pregnant,  but  unsafe.' 
The  cow  aborted  some  weeks  later.  When  the  uterus  is  distended 
with  pus  the  uterine  seal  is  usually,  if  not  always  absent.  When  dis¬ 
tended  with  lymph  of  mucus,  the  uterine  seal  may  be  present,  as 
shown  in  Fig.  8.  The  seal  is  regularly  present  in  bovine  mummifica¬ 
tion  and  for  a  considerable  period  during  fetal  maceration  due  to 
trichomonad  infection. 

The  palpation  of  the  uterine  arteries  provides  information  of  the 
highest  value.  With  the  advent  of  pregnancy  these  abruptly  take  on 
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new  activity  and  volume.  There  are  three  pairs — the  utero-ovarian, 
uterine  and  vaginal  trunks — of  which  the  uterine  is  the  most  im¬ 
portant.  In  the  cowt  this  artery  leaves  the  caudal  end  of  the  posterior 
aorta  or  the  iliac  and  passes  ventrally  not  far  from  the  antero-median 
line  of  the  ilium,  suspended  in  an  ample  fold  of  peritoneum,  which 
permits  it  to  be  readily  picked  up  and  accurately  palpated.  In  the 
non-pregnant  cow  it  is  3  to  4  mm.  in  diameter,  with  clearly  dehned 
pulsation;  with  the  advent  of  pregnancy  it  grows  very  rapidly  and 
finally  attains  a  diameter  of  1  to  1.5  cm.  The  pulsation  changes  in 
character  with  the  advancement  of  pregnancy:  the  intra-arterial 
pressure  is  heightened  and  there  is  a  distinct  thrill.  Presumably 
similar  enlargements  of  the  arteries  occur  in  some  new  growths,  espe¬ 
cially  in  malignant  tumors,  but  these  are  almost  unknown  in  domes¬ 
tic  animals,  and  in  such  case  the  enlargement  of  the  artery  is  uni¬ 
lateral,  while  in  pregnancy  it  is  bilateral,  the  enlargement  being 
greater  on  the  gravid  side. 

The  posterior  uterine  or  vaginal  artery  arises  from  the  internal 
pudic  and  passes  across  the  pelvic  cavity  within  the  broad  ligament 
to  the  vagina  and  cervix.  In  the  non-pregnant  cow  it  is  almost  as 
large  as  the  main  uterine  artery.  It  becomes  distinctly  enlarged  in 
pregnancy,  but  not  usually  to  the  same  degree  as  the  main  vessel.  It 
is  readily  picked  up  and  palpated. 

The  specific  changes  in  the  uterine  arteries  of  pregnancy  may 
constitute  the  keynote  in  differential  diagnosis.  A  highly  pedigreed 
Holstein-Friesian  cow  was  sold  as  six  months  pregnant,  the  preg¬ 
nancy  diagnosis  having  been  made  by  an  unusually  able  and  careful 
clinician.  She  failed  to  calve  after  the  normal  interval.  A  re-examina¬ 
tion  was  made.  Forewarned  by  her  history,  forceps  were  applied  to 
the  cervix  and  the  uterus  drawn  as  far  back  as  practicable.  The 
uterus  was  distended  as  at  term,  but  the  uterine  walls  were  atonic. 
The  uterine  arteries  were  of  non-pregnant  size  and  type.  No  fetus 
was  palpable.  Although  no  genital  discharge  was  evident,  the  cervi¬ 
cal  canal  was  not  sealed,  and  the  vaginal  mucus  was  not  adhesive. 
About  five  to  six  gallons  of  thin,  yellowish,  fiocculent,  odorless  fluid 
was  siphoned  from  her  uterus.  She  came  from  an  area  where  tri- 
chomonad  disease  was  present.  Probably  she  had  actually  conceived 
and  the  embryo  had  disintegrated. 

The  palpation  of  the  fetus  becomes  feasible  in  the  mare  and  cow 
at  120  to  130  days.  Other  hard  masses  may  deceive  the  examiner 
when  off  his  guard.  One  of  the  most  confusing  is  the  large,  firm  fat 
tumor  sometimes  encountered  in  the  mesentery  of  the  cow.  Swing- 
ingly  freely,  it  may  move  away  from  the  hand  much  like  the  fetus 
floating  in  the  amnio-allantoic  fluids.  If  the  veterinarian  will  take  the 
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care  to  trace  the  uterus  from  the  cervix  forward,  he  will  find  that  the 
mobile  body  is  not  in  the  uterus,  and  further  palpation  shows  it  is 
not  a  fetus. 

I  hysiologically  the  fetus  of  the  cow  or  other  unipara  lies  en  arc, 
with  its  convex,  dorsal  line  directed  toward  the  spinal  axis  of  the 
mothei .  I  he  head  oi  the  fetus  is  normally  directed  toward  the  cervix 
of  the  dam.  The  concave,  ventral  line  of  the  fetal  body  is  directed 
toward  the  line  of  attachment  of  the  mesometrium  to  the  uterus, 
so  that  the  navel  of  the  fetus  faces  the  course  of  the  uterine  arteries. 
Accordingly  when  palpating  the  fetus  the  examiner  first  contacts 
the  nose,  the  cranial  vault  or  the  anterior  feet  from  the  dorsal  as¬ 
pect.  Early  writers  claimed  that  the  bovine  fetus  lay  upon  its  back, 
with  its  concave  ventral  line  directed  toward  the  convex  dorsal  sur¬ 
face  of  the  uterus,  so  that  an  arciform  body  came  to  rest  within  a 
curved  tube  with  the  convex  line  resting  against  the  concave  side  of 
the  tube.  The  fetus  may,  and  sometimes  does,  lie  with  its  spinal 
column  against  the  abdominal  floor  of  the  mother,  but  the  uterus 
has  revolved  with  it.  Hence,  when  palpating  the  fetus  during  preg¬ 
nancy,  it  may  lie  in  dorso-pubic  position,  owing  to  the  presence  of 
torsion. 

Displacements  of  neighboring  organs  may  complicate  the  diag¬ 
nosis  of  pregnancy.  Rarely  I  have  met  with  dislocation  of  the  rumen 
in  atonic  cows.  The  organ  slips  downward,  the  ventral  end  gliding 
across  the  abdominal  floor  to  the  right,  beneath  the  uterus.  One  then 
palpates  in  front  of  the  pubis  an  immense  tumor,  soft  and  flaccid, 
with  soft  contents.  By  careful  tracing  to  the  left,  the  mass  may  be 
identified  as  the  rumen.  If  an  examination  be  made  again  in  a  day  or 
two,  perhaps  the  mass  will  have  vanished. 

The  Diagnosis  of  Twin  Pregnancy 

Most  twin  pregnancies  in  domestic  unipara  are  bi-cornual.  They 
are  usually  readily  diagnosable  in  the  cow  because  of  the  symmetri¬ 
cal  enlargement  of  both  cornua  and  the  presence  of  a  corpus  luteum 
in  each  ovary.  After  about  130  days  the  fetuses  may  be  felt.  Uni- 
cornual  twins  are  not  so  readily  recognized.  They  may  have  either 
independent  or  fused  allantochorions.  Although  the  chorions  may 
in  part  lie  side  by  side,  as  indicated  in  Fig.  20,  the  fetuses  must  in 
all  cases,  so  far  as  known,  lie  end  to  end.  Early  after  mid  term 
the  combined  length  of  the  unicornual  twins  exceeds  the  distance 
from  the  maternal  pelvis  to  the  diaphragm,  necessitating  the  folding 
of  the  gravid  cornu  between  the  contiguous  ends  of  the  fetuses,  so 
that  they  come  to  lie  side  by  side  in  the  abdomen,  but  end  to  end 
in  the  allantois.  The  two  fetuses  thus  come  to  lie  approximately 
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parallel.  If  in  the  cornu  they  lie  tail  to  tail,  the  two  heads  are  di¬ 
rected  toward  the  pelvis  of  the  dam.  Once  the  arrangement  has  been 
recognized,  the  clinician  should  expect  tardy  delivery  of  the  second 
fetus.  Besides  the  great  distance  through  which  it  must  move,  it 
must  also  turn  on  its  transverse  axis  through  180  degrees,  the  revo¬ 
lution  involving  also  the  ovarian  half  of  the  cornu.  Acardiac  or 
amorphous  monsters  may  serve  to  complicate  diagnosis  in  twin  preg¬ 
nancy.  If  the  acardiacus  is  in  the  horn  opposite  to  the  host  twin, 
early  examination  reveals  twin  pregnancy,  which  is  correct,  but  when 
gestation  ends  the  amorphus  may  be  very  small,  pass  unseen  and 
perhaps  be  eaten  by  the  cow  with  the  afterbirth.  The  correctness  of 
the  diagnosis  may  then  be  challenged. 

The  Laboratory  Diagnosis  of  Pregnancy 

During  recent  years  numerous  laboratory  methods  for  the  diag¬ 
nosis  of  pregnancy  have  been  advocated.  They  are  chiefly  based 
upon  the  presence  of  pituitary,  ovarian  or  placental  hormones  in  the 
blood  or  urine  of  the  pregnant  female.  Among  the  earliest  students 
of  the  problem  was  Aberhaldeir  in  1912,  followed  by  many  others, 
including  Aschheim  and  Zondek'1  in  192  7.  In  1928  Helm  and  ZuhdP  ' 
reviewed  the  literature  quite  fully  and  made  extensive  researches 
according  to  the  methods  of  Liittge  and  Mertz  and  of  Dahmen- 
Wollersheim.  With  each  method  they  concurred  with  Liittge  and 
Mertz:  “Wir  sind  auf  dem  Wege — nicht  am  Ziel.”  (We  are  on  the 
way — not  at  the  goal ! )  The  laboratory  diagnosis  of  pregnancy  was 
originally  advocated  for  the  early  diagnosis  of  pregnancy  in  woman, 
where  palpation  is  far  less  readily  applied  than  in  mares  and  cows. 
There  is  apparently  much  conllict  of  opinion  regarding  its  efficacy 
by  prominent  medical  writers.  Thus  J.  Whitridge  Williams1'2"  ob¬ 
serves  that  the  technic  is  too  complex  for  the  clinician  and  that  the 
findings  are  wanting  in  reliability. 

Writers  upon  veterinary  obstetrics  generally  regard  the  clinical 
diagnosis  of  pregnancy  in  the  mare  and  cow  as  definitely  more  eco¬ 
nomical  and  reliable  than  the  laboratory  methods.  Among  the  smaller 
domestic  animals  the  early  diagnosis  of  pregnancy  is  of  minor 
interest.  Neither  is  the  prudent  clinical  veterinarian  profoundly  in¬ 
terested  in  the  very  early  diagnosis  of  pregnancy,  such  as  the  7th 
or  8th  day  post  coitum  diagnosis  in  the  mare  while  the  ovum  is  yet 
in  the  tube  and  may  not  reach  the  uterus  alive.  It  is  quite  common 
in  dairy  herds  to  observe  an  average  of  2  to  3  services  per  recog¬ 
nized  pregnancy,  and  it  is  highly  probable  that  most  of  the  failures 
are  owing  to  tubal  death  of  a  weak,  fertilized  ovum.  When  a  cow 
does  not  visibly  conceive  until  after  three  services  the  clinician 
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knows  that  the  ovum  or  the  spermatozoon  was  defective,  and  a  diag¬ 
nosis  of  pregnancy  or  non-pregnancy  before  20  to  30  days  is  cer¬ 
tainly  of  very  scant,  if  any  value. 

Schmaltz  admits  that  the  laboratory  tests  are  technically  in¬ 
teresting,  but  observes  that  the  advocates  of  the  methods  disagree 
among  themselves.  Stoss1'1  believes  the  laboratory  test  definitely  in¬ 
ferior  to  the  clinical  examination.  Keller"’r'  regards  the  laboratory 
methods  as  impracticable  and  unreliable.  After  30  days,  clinical  diag¬ 
nosis  of  pregnancy  in  the  mare  and  cow  is  far  more  trustworthy  than 
laboratory  methods  at  present  known. 

I  here  are  sundry  other  methods  for  diagnosing  pregnancy,  such 
as  the  change  in  the  behavior  of  the  animal,  the  changes  in  the  form 
of  the  abdomen,  ballottement,  and  the  development  of  the  mammae, 
all  of  which  have  some  value  but  are  open  to  error. 

1  he  value  of  the  diagnosis  of  pregnancy  when  taken  alone  has 
been  overestimated.  If  a  sire  becomes  wholly  sterile,  his  infertility 
is  promptly  exposed  by  the  females  with  which  he  is  mated,  and 
this  is  readily  verified  by  the  study  of  his  stained  spermatozoa.  When 
an  individual  female  fails  to  conceive,  it  becomes  a  question  wrhether 
she  or  the  sire  is  responsible.  If  the  female  is  not  regular  and  physio¬ 
logical  in  her  estrual  cycles,  she  should  not  be  bred,  in  which  case 
no  question  of  pregnancy  arises.  If  pregnancy  be  diagnosed  by 
laboratory  methods  earlier  than  would  be  possible  clinically,  and 
the  ovum  later  perishes,  the  effect  is  confusing  and  misleading. 

I  he  clinical  examination  of  the  reproductive  system  of  the  mare 
and  cow  has  not  yet  reached,  or  closely  approached  its  potential 
value.  YY  hen  a  cystic  mole,  like  that  in  Fig.  48,  is  present,  the  con¬ 
dition  may  persist  indefinitely  and  may  not  be  discovered  by  any 
laboratory  method;  if  studied  clinically,  it  is  identifiable  and  re¬ 
mediable.  Bicornual  pregnancy  in  the  mare,  which  quite  uniformly 
involves  the  death  of  the  fetus  with  imminent  peril  to  the  life  of 
the  mare,  is  diagnosable  clinically  in  early  gestation,  when  the  ab¬ 
normality  may  be  overcome  with  reasonable  safety  by  inducing 
abortion. 

The  desired  goal  is  not  therefore  the  mere  diagnosis  of  pregnancy 
or  non-pregnancy.  When  pregnancy  is  present,  the  character  of  the 
pregnancy  may  be  determined  by  clinical  examination.  If  not  preg¬ 
nant,  the  obstacles  to  conception  may  be  recognized  and  properly 
handled.  When  laboratory  diagnosis  of  pregnancy  is  applied,  it  may 
reveal  only  the  one  fact,  and  for  a  clear  conception  of  the  character 
of  the  pregnancy  resort  must  yet  be  made  to  clinical  examination; 
if  non-pregnancy  be  diagnosed,  clinical  examination  must  determine 
the  cause. 
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MALIGNANT  TUMORS 

MALIGNANT  new-growths  of  the  genital  organs  of  domestic 
animals  are  apparently  less  common  than  in  man.  1  he  im¬ 
pression  may  be  quite  erroneous.  Most  domestic  animals  primarily 
grown  for  meat,  are  slaughtered  before  reaching  an  age  conducive  to 
the  formation  of  cancer.  Such  tumors  occur  in  all  species  of  domestic 
animals  and  in  each  of  the  organs,  as  is  well  shown  by  Kitt1"'  and 
other  authorities  in  the  field  of  pathological  anatomy. 

Malignant  Tumors  of  the  Testicles 

I  have  observed  two  clinical  cases  of  suspected  malignant  testicu¬ 
lar  tumors,  neither  of  which  was  verified  by  histological  examination. 
One  was  in  a  young  boar,  presented  for  cryptorchid  castration.  The 
abdominal  testicle  was  firmly  adherent  to  the  contiguous  viscera  and 
was  deeply  injected.  The  other  case  occurred  in  an  aged  draft  stal¬ 
lion.  The  owner  refused  to  permit  the  removal  of  the  enlarged  gland. 
Autopsy  was  not  available.  Malignant  tumors  of  the  testicle,  whether 
scrotal  or  abdominal,  are  difficult  to  diagnose  clinically.  Invasion  of 
the  gland,  especially  in  the  bull  and  boar,  by  tubercle  bacilli  or  by 
Bacillus  abortus  may  induce  similar  symptoms.  The  application  of 
the  tuberculin  test  in  the  former,  and  the  agglutination  test  in  the 
latter  may  aid  in  diagnosis.  When  these  possibilities  have  been  elim¬ 
inated,  the  removal  of  the  testicle  is  justified.  In  valuable  breeding 
males  the  loss  of  one  gland  does  not  seriously  interfere  with  fertility. 

Since  cryptorchid  testes  in  man  apparently  offer  important  peril  of 
cancer  their  removal  is  recommended  as  a  prophylactic  measure.  This 
tendency  is  not  recognizable  in  domestic  animals,  and  castration  is 
practised  for  economic  reasons  aside  from  any  tendency  to  disease. 

Malignant  Ovarian  Tumors 

I  have  observed  three  ovarian  tumors  having  the  general  appear¬ 
ance  of  malignancy  and  the  diagnosis  was  verified  by  laboratory  ex¬ 
amination.  One  occurring  in  an  infertile  Holstein-Friesian  heifer, 
was  discovered  by  rectal  palpation.  The  ovary,  Fig.  51,  was  four 
inches  in  diameter  and  very  firm.  A  colleague  diagnosed  it  as  an 
abscess  of  the  broad  ligament  and  I  believed  it  an  ovarian  cyst.  We 
were  both  in  error,  perhaps  largely  because,  owing  to  the  rarity  of 
malignant  tumors  of  the  gland,  we  were  not  on  guard.  Had  we  paid 


Fit;.  51.  Ovarian  Angio-Sarcoma  from  Heifer. 

1,  Left  cornu;  2,  enlarged  right  ovarian  artery;  5,  right  ovary.  Below,  a  sagittal 
section  of  the  tumor. 
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due  heed  to  the  grossly  enlarged  uterine  artery,  2,  Fig.  51,  a  correct 
diagnosis  would  have  been  probable.  The  laboratory  diagnosis  was 
angio-sarcoma. 

A  six-inch  ovarian  tumor,  removed  by  laparotomy  from  an  aged 
Guernsey  cow.  was  diagnosed  in  the  laboratory  as  carcinoma. 

The  third  instance  occurred  in  a  sow  of  about  300  pounds,  of  which 


Fig.  52.  Ovarian  Cyst-Adenoma  from  Sow,  Weighing  Thirty-Eight  Pounds. 
1,  Necrotic  area;  2,  2,  cystic  areas. 


the  tumor,  Fig.  52,  represented  38  pounds.  It  was  not  clinically 
diagnosable.  The  sow  was  destroyed  because  of  great  abdominal 
enlargement.  The  laboratory  diagnosis  was  cyst-adenoma. 

Malignant  Tumors  of  the  Uterus,  Cervix  and  Vagina 

I  have  observed  but  one  case  of  cancer  of  the  uterus,  Fig.  53.  It 
occurred  in  an  aged  bitch  and  caused  a  profuse,  fetid  discharge. 

Malignant  tumors  of  the  uterus  and  of  other  derivatives  of  the 
ducts  of  Mueller  are  too  infrequent  to  be  of  material  economic  con¬ 
cern.  I  have  observed  one  cancer  of  the  vagina  in  a  cow.  I  had  opened 
one  of  Gartner’s  ducts  in  order  to  remove  an  accumulation  of  calculi. 
She  was  in  a  district  where  cancer  of  the  eye  was  common.  The 
cancer  developed  at  the  point  of  incision  into  the  duct  of  Gartner. 
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C  ancer  of  the  vulva  is  seen  and  is  to  be  differentiated  from  tuber¬ 
culosis  and  actinomycosis. 


Malignant  Tumors  of  the  Penis 

I  have  not  observed  malignant  neoplasms  of  the  penis  of  uncas¬ 
trated  male  animals  and  recall  but  one  case  in  a  gelding.  Veterinary 
literature  indicates  that  such  tumors  are  rare. 

Although  malignant  tumors  of  the  genital  organs  are  infrequent 
in  domestic  animals,  the  clinician  needs  bear  in  mind  that  they  may 
and  do  occur  in  all  organs  of  all  species.  Malignant  tumors  of  the 
ovaries  and  testicles  may  be  successfully  removed  if  recognized 
early.  Cancer  of  the  uterus  is  not  remediable  in  breeding  animals, 
because  their  removal  usually  obliterates  the  genital  canal  and  ren¬ 
ders  the  animal  sterile.  When  the  penis  is  the  seat  of  the  tumor,  and 
it  is  contined  to  the  glans,  timely  removal  is  favorable  for  the  con¬ 
tinuance  of  fertility  in  valuable  sires.  Both  stallion  and  bull  copulate 
readily  after  the  removal  of  the  glans.  The  technic  of  amputation  is 
presented  under  benign  tumors. 
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BENIGN  TUMORS 

Benign  Tumors  of  the  Ovaries  and  Testicles.  Par-ovarian  Cysts 

COME  of  the  benign  tumors  of  the  gonads  are  known  to  be  terato- 
^  logical  and  the  cause  and  date  of  origin  of  the  others  are  largely 
unknown.  Dermoid  cysts  of  the  ovaries  and  testicles  of  horses  are 
not  rare;  in  other  species  of  domestic  animals  they  are  almost  un¬ 
known.  The  notable  limitation  of  dermoid  cysts  of  the  gonads  to 
equidae  is  in  virtual  harmony  with  the  incidence  of  dermoid  cysts 
and  dental  anomalies  as  a  whole:  the  horse  also  shows  a  high  inci¬ 
dence  of  odontomes  in  and  about  the  alveoli  and  of  dermoid  and 
dental  tumors  in  the  squamous  temporal  bone.  While  odontomes 
occur  in  all  species,  they  are  far  more  common  in  the  horse  than  in 
all  other  domestic  animals  combined,  as  I  have  elsewhere  attempted 
to  show. 2-'’- -:i0’ 2:1  The  dermoid  cysts  extending  from  the  margin 
of  the  concha,  and  often  ending  in  a  large  tooth  in  the  squamous 
temporal  bone,  are  not  known  to  occur  in  other  species  of  domestic 


Fic.  54.  Dermoid  Cyst  of  Cryptorchid  Equine  Testicle. 

1,  Glandular  tissue;  2,  osseous  or  dental  tissue;  4,  cavity  in  osseous  tissue;  4, 
epididymis;  5,  spermatic  cord. 
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animals.  I  lie  dermoid  cysts  of  the  gonads,  the  odontomes  and  the 
“ear  teeth"  accordingly  constitute  a  highly  interesting  group  of  con¬ 
genital  defects  almost  exclusively  occurring  in  a  single  genus. 

The  dermoid  cysts  of  the  equine  testicles  are  generally,  if  not 
always  associated  with  cryptorchidy.  They  are  usually  much  en¬ 
larged  and  firm  and  contain  long  matted  masses  of  hair,  frequently 
accompanied  by  bone  or  tooth  tissue  or  both,  as  is  indicated  in  Fig. 


Fig.  SS.  Ovarian  Dermoid  Cyst  of  Mare. 

1,  The  cystic  ovary,  containing  long,  matted  hairs  and  at,  C,  a  mass  of  cartilage;  2, 
normal  ovary  from  same  mare. 


54.  They  are  usually  first  recognized  after  surgical  removal,  be¬ 
cause  of  cryptorchidy. 

As  a  rule,  ovarian  dermoid  cysts,  Fig.  55,  are  not  clinically  identi¬ 
fiable.  They  produce  no  symptoms  generally  which  might  suggest 
their  presence.  When  suspected,  a  provisional  diagnosis  may  be 
made  by  rectal  palpation.  They  have  no  known  tendency  to  become 
malignant,  or  to  induce  nymphomania.  As  a  rule  the  involvement  of 
the  gland  excludes  reproduction  by  the  defective  organ,  but  is  not 
known  to  interfere  with  the  function  of  the  opposite  gland.  It  is 
possible  that  both  gonads  may  be  alike  involved,  as  in  the  case  I 
have  recorded"'1  of  a  foal  having  dermoid  invaginations  from  the 
margin  of  each  conchal  cartilage,  leading  to  an  “ear  tooth”  in  each 
squamous  temporal  bone. 

Human  obstetrists  state  that  in  woman  dermoid  cysts  of  the 
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ovaries  may  become  markedly  pedunculated  and  drop  into  the  pel¬ 
vis  during  labor,  to  cause  dystocia.  During  the  dystocia  the  dermoid 
cyst  may  become  ruptured  by  the  pressure  of  the  fetal  head,  caus¬ 
ing  the  contents  of  hair  and  epithelial  debris  to  escape  into  the  peri¬ 
toneal  cavity  and  lead  to  fatal  peritonitis.  Such  result  is  virtually 
impossible  in  domestic  animals,  the  quadrupedal  position  and  the 
location  of  the  ovaries  causing  the  enlarged  gland  to  drop  away 


Fig.  56.  Ovarian  Cyst  from  Mare. 

1,  Exterior  of  cyst,  showing,  at  P,  the  pavilion  of  the  oviduct  flattened  against  the 
cyst;  2,  the  interior  of  the  cyst  showing  the  dense  walls. 


from  the  pelvis.  The  enlarged  ovary  is  more  liable  to  lead  to  in¬ 
carceration  of  the  rectum,  such  as  is  observed  in  pedunculated  par¬ 
ovarian  cysts  or  cystic  ovaries  as  described  in  the  next  paragraph. 

Large  ovarian  cysts  sometimes  occur  in  the  mare  and  cow,  and 
presumably  in  other  species,  which,  owing  to  the  weight  of  the 
tumors,  associated  with  the  quadrupedal  position  of  the  animal,  cause 
the  formation  of  long  pedicles.  Their  date  and  cause  or  origin  are 
undetermined;  they  are  probably  largely  congenital.  They  logically 
destroy,  as  a  rule,  the  function  of  the  involved  gland  but  do  not, 
so  far  as  known,  cause  nymphomania  or  other  evidence  of  ovarian 
pathology.  They  are  discovered  sometimes  in  the  course  of  search 
for  obstacles  to  reproduction.  Most  frequently  they  reveal  their 
presence  by  incarcerating  the  rectum  by  means  of  their  long  pedicles, 
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causing  violent  obstruction  colic,  or  the  animal  dies  from  the  in¬ 
testinal  incarceration  and  its  nature  is  recognized  postmortem. 

The  rarity  of  this  class  of  ovarian  tumors  tends  to  cause  con¬ 
fusion  in  diagnosis  and  renders  it  important  that  the  clinician  ac¬ 
quaint  himself  with  their  occurrence.  The  closely  associated  par¬ 
ovarian  cysts  have  a  very  similar  significance  to  the  clinician.  It  is 
important  that  the  practioner  remember  that  in  very  early  em¬ 
bryonic  life,  when  the  two  sexes  are  attaining  their  sexual  charac¬ 
teristics,  certain  of  the  tubules  of  the  Wolffian  ducts,  from  which 


Fit:.  57.  Par-Ovarian  Cyst  from  Mare  Leading  to  Fatal 
Incarceration  of  the  Rectum. 

M,  Right  side  of  mesentery;  T,  tumor  covered  by  the  mesentery;  R,  the  incarcerated 
portion  of  the  rectum;  R  .  the  rectum  upon  the  anal  side  of  incarceration;  0,  ovary; 
Pv,  pavilion  of  the  oviduct  near  origin  of  cyst. 


the  epididymis  of  the  male  arises,  persist  in  the  female  as  the  par¬ 
ovarium  or  organ  of  Rosenmueller.  In  some  species  these  tubular 
remnants  become  distended  with  fluid  to  constitute  hydatids  or 
cysts  which,  after  attaining  material  size,  acquire  long  pedicles  be¬ 
cause  of  their  weight. 

These  hydatids  are  apparently  common  in  woman,  although  as 
a  rule  too  small  to  be  of  clinical  interest.  Occasionally  they  become 
so  large  that  in  the  upright  position  of  woman  they  drop  into  the 
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pelvis,  as  already  noted  in  the  case  of  dermoid  cysts,  and  cause 
serious  interference  during  labor.  Such  cysts  are  apparently  quite 
rare  in  domestic  mammals:  I  have  observed  but  one  case.  It  occurred 
in  a  mare.  Veterinary  literature  does  not  indicate  that  it  is  often 
observed  in  any  species. 

The  ovarian  cyst  depicted  in  Fig.  56  was  removed  from  a  mare 
in  the  college  clinic,  entered  with  a  history  of  repeated  violent  colics 
which  disappeared  as  suddenly  as  they  had  appeared.  Upon  rectal 


Fig.  58.  Same  as  Fig.  57,  Viewed  from  the  Left  Side. 

M,  Mesentery;  T ,  cyst  after  portions  of  mesentery  have  been  removed;  R,  the  in¬ 
carcerated  segment  of  rectum;  R  ,  the  rectum  upon  the  anal  side  of  incarceration;  0, 
ovary;  P,  the  pedicle  of  the  cyst. 


palpation  the  large  cyst,  20  cm.  in  diameter,  was  readily  recognized. 
Laparotomy  was  performed,  the  cyst  grasped  and  held  firmly  against 
the  laparotomy  incision  while  the  liquid  was  allowed  to  escape  ex¬ 
ternally  through  a  trocar.  The  collapsed  cyst  was  then  removed 
through  a  much  smaller  incision  than  would  have  been  necessary 
otherwise.  Recovery  was  uneventful. 

I  he  par-ovarian  tumor  illustrated  in  Figs.  57-59  caused  severe 


-14  Benign  Tumors 

obstruction  colic,  for  which  the  mare  was  entered  in  our  clinic  after 
several  hours  of  suffering.  I  could  pass  my  hand  into  the  rectum 
freely  for  about  18  inches,  where  the  gut  abruptly  constricted  to 
such  a  degree  that  only  the  index  finger  could  be  passed.  There  was 
no  swelling  or  other  evidences  of  disease  of  the  intestine.  The  rectum 
gave  the  tactile  sensation  of  being  tightly  corded.  Without  knowl¬ 
edge  of  the  occurrence  of  such  cases,  I  failed  to  make  a  diagnosis 
and  the  mare  promptly  succumbed. 

The  autopsy  revealed  a  large  par-ovarian  cyst  with  a  long,  slen¬ 
der,  cordiform  pedicle.  The  cyst  had  fallen  across  the  rectum  from 
the  right,  pushing  the  mesentery  before  it.  The  long  pedicle  had 


Pig.  50.  Schematic  Illustration  of  the  Method  of  Incarceration  of  the 
Rectum  in  Figs.  57,  58. 

I,  Rectum;  M.  M,  mesentery;  1\  pedicle  of  tumor  at  its  origin  near  the  ovary,  0;  7', 
par-ovarian  tumor  or  cyst. 


passed  beneath  the  rectum,  dropped  over  the  cyst,  covered  by  the 
mesentery,  and  had  become  looped  about  it  in  the  form  of  a  “half- 
hitch.  In  a  brief  space  of  time  this  caused  distension  of  the  gut  upon 
the  cranial  side  of  the  cord,  drawing  the  loop  more  tightly. 

There  is  no  known  limit  to  the  size  which  ovarian  or  par-ovarian 
cysts  or  solid  tumors  may  attain.  Richmond"1'1  reports  a  peduncu¬ 
lated  multilocular  cyst  in  a  mare,  attached  “a  few  inches  anterior  to 
the  ovary”  (par-ovarian  cyst?)  which  weighed  150  pounds. 

The  most  outstanding  clinical  expression  of  the  presence  of  large 
ovarian,  or  par-ovarian  tumors  is  the  sudden  advent  of  violent  pain, 
like  that  of  strangulated  hernia.  Should  the  incarceration  not  be  too 
fixed  in  character,  like  that  in  the  first  case  mentioned  above,  the  in¬ 
carceration  may  spontaneously  cease  and  the  animal  suddenly  re¬ 
cover,  with  the  probability  of  repetition.  When  the  incarceration  is  not 
promptly  overcome,  spontaneously  or  surgically,  death  occurs  early. 
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1  have  not  observed  this  species  of  intestinal  incarceration  in  the 
cow,  and  it  is  probably  very  rare,  but  is  manifestly  possible  with  a 
large  ovarian  cyst,  such  as  that  shown  in  Fig.  60. 

Rectal  palpation  is  a  prudent  measure  in  all  cases  of  severe  ab¬ 
dominal  pain  not  fully  understood  otherwise.  When,  in  addition,  the 


Fig.  60.  Large  Ovarian  Cyst  from  Pregnant  Cow,  with  a  Normal  Ovary 
(below),  Containing  a  Corpus  Luteum. 

patient  is  a  female,  and  the  cause  of  the  pain  seems  obscure,  rectal 
palpation  is  definitely  advisable.  In  cases  of  incarceration  of  the 
rectum  by  pedunculated  tumors  of  the  ovaries  or  by  par-ovarian 
cysts,  the  first  and  most  significant  finding  is  the  abrupt  incarcera¬ 
tion  of  the  rectum  giving  the  tactile  sense  of  closure  of  the  gut  by  an 
encircling  cord.  There  is  no  swelling  of  the  rectal  walls  and  no  evi- 
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deuces  of  adhesions  or  of  compression  of  the  rectum  by  pelvic  ab¬ 
scesses.  I  urning  then  to  the  palpation  of  the  genital  tract,  and  care¬ 
fully  tracing  each  cornu  to  its  respective  ovary,  the  nature  of  the  ob¬ 
struction  is  authentically  determined.  If  an  ovarian  tumor  or  cyst  is 
at  fault,  the  gland  itself  is  directly  involved;  if  a  par-ovarian  cyst  be 
present,  the  ovary  is  in  its  normal  position  and  not  materially  in¬ 
volved  in  the  incarceration,  but  in  the  immediate  vicinity  of  the 
ovary,  between  it  and  the  oviduct,  is  given  off  the  telltale  cordiform 
pedicle  ol  the  cyst,  which  can  be  followed  around  the  rectum. 

With  a  history  of  recurrent  colics  in  the  female,  the  possibility  of 
ovarian  or  par-ovarian  tumors  should  always  be  considered  in  the 
examination  of  the  patient.  If  an  ovarian  tumor  is  present,  it  is  prob¬ 
ably  hanging  far  forward  in  the  abdomen  and  it  mav  be  necessary 
to  draw  it  into  the  pelvis  through  traction  upon  the  cervix  or  cornu. 

When  in  the  course  of  the  examination  of  the  genital  organs  of 
breeding  mares  or  cows,  such  tumors  are  discovered,  their  timely 
removal  is  indicated.  If  neglected  they  may  at  any  time  cause  fatal 
injury.  They  are  not  liable  to  cause  peril  in  a  pregnant  female.  They 
are  not  known  to  incarcerate  other  viscera  than  the  rectum,  and  in 
advanced  pregnancy  the  tumor  moves  ventralwards  and  anteriorly 
away  from  that  viscus. 

It  is  not  absolutely  essential  that  the  diagnosis  be  technically  com¬ 
plete  in  all  details.  When  it  is  authentically  determined  that  an  ovar¬ 
ian  or  par-ovarian  cyst  or  tumor  is  present  which  because  of  its  size 
and  peduncular  type  may  imperil  the  health  of  the  animal,  surgical 
interference  is  indicated.  The  type  of  operation  needs  careful  con¬ 
sideration.  Any  attempt  to  rupture  the  angio-sarcoma  of  the  ovary 
illustrated  in  Fig.  51  would  have  been  doubly  perilous  from  hemor¬ 
rhage  and  from  the  emptying  of  malignant  tissues  into  the  peritoneal 
cavity.  The  peril  would  be  avoided  by  paying  due  heed  to  the  greatly 
enlarged  uterine  artery  and  limiting  the  operation  to  the  removal 
by  free  laparotomy  and  adequate  ligation  of  all  the  blood  vessels. 
As  a  rule  laparotomy  is  the  safe  approach  in  the  entire  group.  Only  in 
cases  like  that  shown  in  Fig.  59  is  it  advisable  to  attempt  the  rupture 
or  puncture  of  the  cyst  within  the  abdominal  cavity,  and  it  is  extreme¬ 
ly  difficult  to  make  certain  that  one  is  dealing  with  so  simple  a  cyst. 
Prudence  dictates  that  care  be  taken  not  to  permit  the  escape  of  the 
contents  of  the  tumor  into  the  peritoneal  cavity. 

Benign  Tumors  of  the  Oviducts,  Uterus  and  Cervix 

Benign  tumors  of  the  derivatives  from  Mueller’s  duct  seem  to  be 
extremely  rare  in  the  larger  domestic  animals.  There  are  no  ex- 
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Fig.  61.  Uterine  Fibroma  from  Cow. 

C,  Cervix;  T,  tumor. 

amples  in  the  college  collection  of  benign  tumors  of  the  oviducts  or 
of  the  cervix,  and  but  two  of  the  uterus  ('cornua  included).  The 
fibroma  from  the  uterus  of  a  cow,  shown  in  Fig.  61,  is  from  the  abat¬ 
toir  and  hence  without  clinical  history.  It  is  oblong,  4x7  inches,  and 
is  located  near  the  ovarian  pole  of  the  affected  tube.  The  neighboring 
uterine  walls  show  no  indications  of  changes  due  to  its  presence. 

The  myom  shown  in  Fig.  62  is  from  a  mare  which  had  appeared 


Fig.  62.  Equine  Uterine  Fibroma  Causing  Prolapse  of  the  Uterus  and 

Death  of  the  Mare. 

The  chirk  periphery  is  due  to  hemorrhage,  presumably  caused  by  the  uterine  prolapse. 
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well  up  to  the  day  of  her  death.  She  was  at  work  when  without  warn¬ 
ing  she  exhibited  severe  pain  with  violent  expulsive  efforts  which 
forced  the  eleven-pound  tumor  out  through  the  vulva.  Entered  in  the 
c  line  of  Professor  krost,  the  tumor  was  removed,  the  resulting 
incision  in  the  uterus  sutured,  and  the  organ  replaced.  The  mare 
died  a  few  hours  later  owing  to  hemorrhage  from  the  uterine  artery 
which  had  been  ruptured  when  the  uterus  was  prolapsed. 

A  cow,  in  which  a  uterine  fibroid  of  large  size  was  diagnosed  clini¬ 
cally  produced  several  calves  from  the  other  cornu  and  then  became 

sterile.  It  was  not  determined  what,  if  any  relation  the  tumor  bore 
to  the  sterility. 

Benign  uterine  tumors  in  the  mare  and  cow,  where  rectal  palpation 
is  freely  available,  may  generally  be  diagnosed  clinically.  Ordinarilv 
the  tumor  grows  slowly,  causes  no  discharge  or  recognizable  irritation 
and  is  not  painful  upon  manipulation.  It  may,  or  may  not  bar  fertilitv 
in  a  mechanical  way,  according  to  volume  and  location.  Rarely  a  very 
small  fetus  macerates  and  the  small  bones  lie  embedded  in  desiccated 
pus,  in  such  a  manner  as  to  closely  resemble  a  uterine  tumor.  I  have 
met  one  such  case  in  a  heifer.  The  leg  bones  were  about  1  cm.  long. 
Had  the  fetal  cadaver  been  larger,  the  bones  would  probably  have 
een  palpable.  Rarely,  confusion  in  diagnosis  might  arise  in  instances 
of  desiccated  hematom  in  the  uterus. 

W  hen  clinically  identified  in  valuable  breeding  animals,  the  tumor 
may  be  removed  in  those  cases  in  which  the  patency  of  the  uterine 
cavity  may  be  retained.  If  but  one  cornu  is  involved,  it,  with  the 
corresponding  oviduct  and  ovary,  may  be  removed  and  the  female 
continue  to  breed  from  the  remaining  horn. 

Fibroid  vulvo- vaginal  tumors,  usually  pedunculated,  are  not  ex¬ 
tremely  rare  in  heifers.  Their  point  of  attachment  is  generally  at  or 
near  the  hymeneal  ring.  They  usually  protrude  from  the  vulva  when 
the  animal  is  recumbent.  They  may  offer  some  obstruction  in  labor 
and  are  very  liable  to  become  torn  during  calving  and  invite  infection 
I  hey  should  be  removed  by  incarcerating  the  pedicle  in  a  ligature 
It  is  best  to  use  a  needle  with  a  strong  suture  of  silk  or  linen,  pass  the 
needle  through  the  base  of  the  tumor  and  ligate  the  pedicle  tightly 
The  tumor  may  then  be  excised  at  a  safe  distance  from  the  ligature’ 

I  he  pedicle  of  the  tumor  involves  the  vaginal  walls  in  such  a  man¬ 
ner  that  its  removal  by  simple  excision  or  bv  ecrasement,  invites 
hernia  through  the  weakened  area. 

I  here  appear  occasionally  in  heifers  epithelial  tumors  of  the  vulva 
which  clinically  suggest  contagion.  Thus  in  a  group  of  26  unbred 
heifers,  15  developed  vulvar  tumors.  The  new  growths  were  upon 
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the  vulvar  muscosa,  largely  at  the  superior  commissure  or  about  the 
meatus  urinarius.  They  varied  in  size  up  to  four  inches  in  diameter, 
and  some  of  the  larger  ones  protrude  from  the  vulva  when  the  heifer 
was  recumbent.  They  caused  no  visible  distress  or  injury.  A  few  of 
the  largest  ones  were  removed  after  ligating  their  bases.  The  tumors 
had  appeared  during  winter,  while  the  heifers  were  in  stable,  and 
those  not  removed  disappeared  spontaneously  after  the  animals  were 
turned  to  pasture. 

The  suggestion  of  contagiousness  is  apparently  supported  by  the 
occurrence  of  the  definitely  transmissible  venereal  tumors  of  dogs, 
described  in  Chapter  XXV. 

Benign  Tumors  of  the  Penis,  Prepuce  and  Sheath 

Benign  tumors  of  the  penis,  prepuce  and  sheath  are  comparatively 
common  in  horses  and  cattle.  They  sometimes  interfere  with  coitus. 


I-  oo 


Fig.  63.  Amputation  of  the  Penis  of  the  Horse,  I. 

T,  Elastic  ligature;  CS,  corpus  spongiosum;  S,  skin;  CC,  corpus  cavcrnosum;  V , 
urethra;  L,  ligature;  C,  catheter. 


They  usually  appear  in  young  animals  and  are  of  the  epithelial  type. 
They  sometimes  bleed  freely,  especially  after  attempted  coitus.  In 
the  horse,  with  the  secretion  of  much  sebum  within  the  prepuce,  its 
accumulation  may  be  favored  by  the  presence  of  the  tumor  and  a 
large  collection  of  fetid  sebum  with  pus  follow.  Such  tumors  rarely 
attain  a  volume  sufficient  to  cause  phimosis  or  paraphimosis. 

Their  early  removal  is  advisable.  When  small  they  may  be  safely 
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excised.  Il  large,  or  if  so  located  that  excision  will  probably  be  fol¬ 
lowed  by  cicatricial  deformity  of  the  penis,  amputation  should  be 
used  instead.  I  he  technic  of  amputation  illustrated  in  Figs.  63-65  has 
been  satisfactory. 


I  he  operation  is  performed  upon  the  recumbent  animal,  under 
general  or  local  anaesthesia.  The  upper  hind  limb  is  so  secured  that 
it  cannot  obstruct  access  to  the  field  of  operation.  The  point  of  ampu¬ 
tation  is  to  be  determined  by  the  location  and  extent  of  the  tumor. 
The  amputation  of  the  entire  glans  of  the  bull  or  stallion  does  not  in¬ 
terfere  materially  with  breeding.  The  operation  is  to  be  conducted 
under  the  usual  rules  of  surgical  cleanliness. 


Showing 
the  corpus 
urethra. 


Fie.  64.  Amputation  of  the  Penis  of  the  Hone,  II. 

the  method  of  suturing  the  slump.  V,  Dorsal  vessels;  .4,  fibrous  tunic  of 
cavernosum;  .V,  skin;  CC,  corpus  cavernosum;  CS,  corpus  spongiosum;  U, 


I  he  penis  of  the  horse  is  to  be  drawn  out  of  the  sheath  and  prepuce 
with  the  hand  and  grasped  by  an  assistant  in  the  vicinity  of  the 
preputial  ring,  a  catheter  is  introduced  well  beyond  the  selected 
point  of  amputation,  as  indicated  at  T,  Fig.  63,  and  a  piece  of  tape 
or  cord  looped  about  the  distal  end  of  the  penis,  as  shown  at  L.  A 
triangular  incision  is  then  made  upon  the  ventral  surface  of  the  organ, 
about  4  cm.  long  by  3  cm.  wide,  the  base  of  the  triangle  being  directed 
toward  the  terminal  extremity  of  the  penis,  as  indicated  in  Fig.  63. 
The  incision  is  carried  through  the  skin,  S,  the  corpus  spongiosum, 
C  S,  and  along  the  corpus  cavernosum,  CC,  down  to  the  urethra,  U. 
I  he  tissues  within  the  triangle  are  dissected  away  down  to,  but  not 
including,  the  urethra.  A  longitudinal  incision  through  the  urethra 
is  then  made  along  the  median  line  from  the  apex  of  the  triangle,  and 
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a  series  of  interrupted  sutures  is  inserted  as  shown  in  1’  ig.  65.  I  he 
sutures  are  passed  through  the  urethral  wall  and  the  skin,  but  not 
through  the  corpus  cavernosum.  The  wounded  surfaces  are  com¬ 
pletely  covered  by  the  urethral  mucosa  and  the  skin. 

The  catheter  is  then  withdrawn  and  the  penis  excised  obliquely, 
the  line  of  excision  extending  from  the  urethral  or  ventral  side  toward 
the  dorsum  of  the  organ.  A  straight  needle,  carrying  a  strong  silk 
suture,  is  passed  through  the  urethral  wall  and  the  fibrous  capsule 
of  the  corpus  cavernosum,  and  then  across,  not  through  the  cavernous 
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Fig.  65.  Amputation  of  the  Penis  of  the  Horse,  III. 

Completed  operation.  T,  Elastic  ligature;  U,  urethra. 

tissue,  to  the  dorsal  portion  of  the  fibrous  capsule,  and  passed  through 
it  and  the  skin.  When  the  sutures  are  tied  firmly,  the  urethral  mucosa 
and  the  skin  are  brought  into  appositon  and  the  cavernous  tissue 
so  compressed  that  hemorrhage  is  barred. 

The  principles  laid  down  for  the  horse  are  readily  applied  to  am¬ 
putation  of  the  penis  of  the  bull.  The  exposure  of  the  bull  penis  for 
operation  is  best  attained  by  grasping  the  organ,  covered  by  skin,  at 
the  point  of  insertion  of  the  retractor  penis  muscle  and  exerting  firm 
traction  upon  the  organ  until  the  resistance  of  the  retractor  is  over¬ 
come  and  the  sigmoid  llexture  of  the  penis  eliminated,  freely  exposing 
the  organ. 


SECTION  IV 


SYSTEMIC  AND  ORGANIC  INFECTIONS  WHICH  MAY 
INVADE  THE  GENITAL  SYSTEM  AND  LEAD 
TO  INTERFERENCES  WITH  REPRODUC¬ 
TION  AS  COMPLICATIONS  OF  THE 
PRIMARY  DISEASE 


Chapter  XVIII 


ANIMAL  PLAGUES 


s\  infections  involving  organs  adjacent  to  the  genital  system 


^  may  extend  to  the  reproductive  organs  by  continuity  and  inter¬ 
fere  with  reproduction.  Some  infections,  like  bursatte  and  actinomy¬ 
cosis.  to  be  described  below,  may  invade  the  genital  organs  primarily 
and  endanger  the  breeding  life  of  the  animal.  General  systemic  dis¬ 
eases  invade  all  organs  of  the  animal  body  through  the  blood  stream 
and  may  interfere  definitely  with  reproduction.  Such  invasions  of  the 
reproductive  system  are  not  usually  extensively  studied  in  connection 
with  the  great  animal  plagues.  The  chief  attention  is  riveted  upon  the 
imminent  peril  to  the  life  of  the  adult. 

In  the  preceding  pages  it  has  been  held  that  reproduction  is  a 
iuxus  function,  over  which  the  physical  life  of  the  individual  holds 
precedence.  All  highly  dangerous  contagious  diseases  are  notably 
perilous  for  pregnant  females,  because  of  the  extra  burden  which  they 
carry  in  the  sustenance  of  the  intra-uterine  young.  Hence  in  virulent 
animal  plagues  the  mortality  is  definitely  higher  in  pregnant,  than  in 
non-pregnant  females.  In  such  rapidly  mortal  diseases  as  anthrax, 
death  of  the  pregnant  female  occurs  so  swiftly  that  it  cannot  readily 
be  determined  whether  the  intra-uterine  young  succumbed  prior  to 
that  of  the  mother.  In  less  virulent  diseases  the  intra-uterine  young 
often  perish  and  are  expelled,  after  which  the  mother  may  enjoy  in¬ 
creased  hope  of  recovery  because  the  burden  of  pregnancy  has  been 
removed. 

Taussig'  states  that  pregnant  women,  suffering  from  typhoid 
fever,  cholera,  scarlet  fever,  smallpox,  and  similar  maladies  abort  in 
a  ratio  of  about  50  per  cent.  He  emphasizes  the  great  peril  to  pregnant 
women  in  the  virulent  influenza  epidemic  of  1918.  The  Taussig  list 
includes  a  large  ratio  of  virus  diseases. 

Such  animal  plagues  as  hog  cholera,  foot-and-mouth  disease, 
equine  contagious  pneumonia  (Brustseuche),  and  especially  the 
equine  malady  designated  influenza,  epizootic  cellulitis  or  “pink  eye" 
are  notable  for  the  high  ratio  of  abortion  in  affected  pregnant  females. 
The  abortion  rate  in  rinderpest  and  in  sheep  pox  is  high.  These,  like 
the  list  of  Taussig,  are  largely  virus  diseases.  If  the  aborting  female 
survive,  the  injury  to  the  uterus  may  result  in  subsequent  sterility. 

It  is  not  known  to  be  essential  that  the  infection  penetrate  the 
uterus  and  attack  the  placenta  or  fetus.  The  disease  may  so  depress 
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the  resistance  that  other  microorganisms  are  enabled  to  cause  the 
death  of  the  fetus,  or  the  fetal  death  may  result  from  toxins  caused 
by  the  disease. 

Any  general  consideration  of  the  effect  of  animal  plagues  upon  re¬ 
production  does  not  fall  within  the  scope  of  this  treatise.  There  are, 
however,  some  diseases  not  primarily  genital,  which  merit  discussion. 

It  should  be  noted  here  that  especially  to  American  readers,  the 
significance  of  “animal  plagues"  especially  regarding  cattle,  has 
undergone  great  change  during  the  past  seventy  years.  Thus  in  1879, 
\\  alley"  wrote  an  extended  treatise  upon  ‘‘The  Four  Bovine 
Scourges"  which  included  pleuro-pneumonia,  foot-and-mouth  disease, 
rinderpest  and  tuberculosis.  The  first  three  are  now  virtually  un¬ 
known  and  the  fourth  has  become  largely  controlled  in  North 
America;  numerous  writers  at  this  time  place  as  cattle  plague 
No.  1  the  so-called  contagious  abortion. 


Chapter  XIX 


G E N ITAL  TUB K R C  ULOSI S 


EXI  TAL  tuberculosis  of  dairy  cattle  constitutes  a  highly  im- 


XJ  portant  phase  of  that  malady,  and  is  one  of  the  most  dangerous 
types  from  the  standpoint  of  the  spread  of  the  disease.  It  causes,  or  is 
linked  with  much  sterility  and  abortion.  Plum' 17  states  that  in  Den¬ 
mark  in  a  series  of  834  successive  fetal  membranes  examined  he  found 
tuberculous  abortion  in  1.79  per  cent.  In  the  abattoir  in  Denmark 
uterine  tuberculosis  shows  a  ratio  of  2  per  cent.  Plum  studied  a  total 
of  212  tuberculous  abortions.  He  found  an  abundance  of  tubercle 
bacilli  in  the  fetal  membranes  which  were  recognizable  by  staining, 
culture,  and  inoculation  of  laboratory  animals.  The  macroscopic  ap¬ 
pearances  of  the  fetal  membranes  and  of  the  contents  of  the  utero- 
chorionic  space  (the  exudate  of  contagious  abortion)  did  not  visibly 
differ  from  those  appearing  in  the  presence  of  Bacillus  abortus.  Most 
of  the  tuberculous  abortions,  like  abortions  in  general,  were  observed 
at  250  to  273  days. 

Animal  inoculations  were  made  in  162  cases,  of  which  the  animals 
died  of  sepsis  in  10.  One  hundred  and  forty-five  showed  conclusive  evi¬ 
dence  of  mammalian  tuberculosis,  6  were  of  the  avian  tvpe,  and  one 
uncertain.  The  uterine  lesions  differed  markedly  in  the  two  types. 
Those  of  the  mammalian  type  were  essentially  like  those  illustrated 
in  Tigs.  78-85.  The  avian  type  caused  much  less  injury  to  the  genital 
tract,  and  its  lesions  were  confined  generally  to  pea-sized  abscesses 
in  the  uterine  submucosa.  Hence  mammalian  uterine  tuberculosis 
early  renders  the  cow  hopelessly  sterile,  while  the  cow  affected  with 
uterine  tuberculosis  of  the  avian  type  retains  her  power  of  concep¬ 
tion  but  aborts  the  pregnancy,  or,  abortion  failing,  the  calf  may  be 
born  viable  but  having  tuberculosis. 

Nieberle""  describes  congenital  tuberculosis  in  a  series  of  56  calves 
which  showed  conclusive  evidence,  by  primary  lesions  of  the  portal 
lymphatics  and  the  liver,  that  the  infection  had  occurred  during  fetal 
life  through  the  umbilical  vein. 

From  my  clinical  observations  I  may  relate  two  cases  which  serve 
to  illustrate  the  significance  of  genital  tuberculosis  in  the  spread  of 
the  disease.  A  purebred  Holstein-Friesian  cow,  represented  as  nega¬ 
tive  to  repeated  subcutaneous  tuberculin  tests,  and  infertile  for  a 
considerable  period,  was  sold  into  a  highly  valued  herd,  believed  to 
be  tuberculosis-free.  After  she  had  been  mated  repeatedly  and  un- 
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successfully  with  the  herd  bull  I  was  asked  to  examine  her  because 
of  sterility,  and  diagnosed  advanced  uterine  tuberculosis.  The  herd 
bull,  in  good  general  health,  was  unable  to  copulate  owing  to  phimosis. 
Several  tumors  were  readily  identified  alongside  the  penis,  as  shown 
in  Figs.  72-78.  Incision  of  one  of  these  revealed  macroscopic  evidence 
of  tuberculosis,  and  laboratory  search  verified  the  clinical  diagnosis. 
The  bull  responded  to  the  subcutaneous  tuberculin  test.  Some  years 
later  there  were  apparently  good  reasons  for  believing  that  the  test 
had  been  made  by  an  unreliable  officer,  and  that  had  the  cow  been 
properly  tested  during  the  earlier  stages  of  the  disease,  she  would 
have  reacted.  At  the  date  when  I  observed  her,  the  disease  was  so 
advanced  that  reaction  to  the  subcutaneous  tuberculin  test  was 
highly  improbable. 

In  a  second  instance  I  was  asked  to  make  a  survey  of  a  small, 
highly  valued  Guernsey  herd  because  of  defective  reproduction.  The 
herd  had  a  history  of  a  high  ratio  of  positive  reactors  to  the  semi¬ 
annual,  subcutaneous  tuberculin  test,  regardless  of  the  fact  that  all 
reactors  were  promptly  eliminated  and  the  premises  disinfected.  An 
aged  cow  revealed  extreme  uterine  tuberculosis,  as  illustrated  in  Figs. 
78-79.  Each  of  the  two  cows  was  unusually  dangerous  as  a  spreader 
and  neither  was  diagnosable  by  the  subcutaneous  tuberculin  test. 
Both  cows  discharged  from  the  genital  tract  important  quantities  of 
presumably  highly  virulent  tuberculous  matter. 

Genital  tuberculosis  of  cows  carries  an  unusual  peril  for  the  herd 
bull.  Prior  to  the  excellent  work  of  the  federal  and  state  authorities 
in  the  elimination  of  tuberculosis,  primary  penial  (coital)  tubercu¬ 
losis  in  herd  bulls  was  a  common  occurrence  in  concentrated  dairying 
regions.  The  danger  is  greater  for  the  bull  than  for  the  cow,  because 
the  cow  is  not  hindered  in  copulating,  while  the  bull,  in  many  but  not 
all  cases  becomes  incompetent  to  copulate  because  of  tuberculous 
phimosis.  The  subcutaneous  tuberculin  test  has  proven  one  of  the 
most  if  not  the  most  valuable  diagnostic  procedure  known  to  veterin¬ 
ary  science.  Unfortunately  this  has  led  some  veterinarians  to  dis¬ 
regard  the  vet  valuable  procedure  of  clinical  examination,  and  al¬ 
though  the  failures  of  the  tuberculin  test  are  comparatively  few,  they 
occur  usually  in  the  most  dangerous  cases.  Competent  clinical  search 
of  the  genital  organs  becomes  of  unusual  value  in  the  control  and 
elimination  of  the  disease. 

Prior  to  the  awakening  of  an  important  interest  in  the  pathology 
of  reproduction,  veterinary  literature  regarding  genital  tuberculosis 
was  scant  and  vague.  Writers  had  accorded  genital  tuberculosis  only 
a  minor  place.  Its  occurrence  was  admitted,  but  directly  or  inferen- 
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tially  it  was  regarded  as  rare.  A  familiar  statement  was  that  it  caused 
nymphomania,  but  nymphomania  is  increasingly  abundant,  largely  in 
tuberculosis-free  herds.  The  veterinarian  does  not  usually  search  for 
genital  tuberculosis.  Clinically  it  is  chiefly  when  he  concentrates  his 
attention  upon  genital  diseases  in  connection  with  sterility  that  he 
recognizes  the  importance  of  genital  tuberculosis. 

Tuberculosis  of  the  testicles  and  epididymes  is  not  common,  but 
occasional  cases  arise  in  various  species  of  domestic  animals.  In  com¬ 
paratively  limited  observations  in  the  field  I  have  recognized  no  case 
of  tuberculosis  of  the  epididymis,  and  but  one  instance  of  testicular 
tuberculosis.  That  occurred  in  a  boar  (Fig.  69). 

Among  the  cases  of  orchitis  in  bulls  studied  by  Richter108  were  7 
due  to  tuberculosis,  or  12  per  cent  of  the  total.  It  is  difficult  of  clinical 
difterentiation  from  orchitis  due  to  other  causes.  Richter  finds  that 
the  tuberculin  test  is  unreliable,  as  I  have  found  in  genital  tubercu¬ 
losis  of  cows.  Apparently  testicular,  like  uterine  tuberculosis,  is 
largely  dependent  upon  a  saturation  of  the  system  by  the  infection  in 
that  degree  which  inhibits  the  typical  reaction  to  tuberculin.  As  a 
rule,  the  clinical  diagnosis  of  tuberculous  orchitis  is  not  of  great  im¬ 
portance.  When  definite  orchitis  is  present  the  animal  is  ordinarily 
doomed  as  a  sire  and  the  gland  may  be  removed  surgically  or  at 
autopsy  and  studied  histologically. 

Richter  relates  an  instance  in  which  the  bull  was  continued  in 
service  after  the  advent  of  the  orchitis,  which  during  the  next  year 
was  followed  by  numerous  cases  of  uterine  tuberculosis  among  his 
cows,  with  extensive  peritoneal  adhesions.  It  is  always  perilous  to 
use  a  sire  suffering  from  orchitis,  regardless  of  the  underlying  cause, 
and  it  becomes  especially  dangerous  when  due  to  tuberculosis.  For¬ 
tunately,  as  Richter  observes,  in  many  cases  of  orchitis  and  epididy¬ 
mitis  no  spermatozoa  or  other  secretions  or  excretions  from  the  testi¬ 
cles  are  ejaculated:  the  semen  consists  of  the  secretions  from  the 
accessory  glands,  seminal  vesicles  and  prostate. 

The  rule  is,  without  known  exception,  that  orchitis  is  bilateral,  re¬ 
gardless  of  the  cause.  The  orchitis  may  not  be  clinically  evident  in 
one  of  the  glands,  but  histological  study  reveals  that  the  disease  is 
bi-glandular.  Hence  the  danger  cannot  be  eliminated  by  the  removal 
of  the  clinically  diseased  organ  upon  the  assumption  that  the  other 
is  healthy.  The  sire  should  be  promptly  discarded. 

Tuberculosis  of  the  vas  deferens,  seminal  vesicle  or  prostate  oc¬ 
curs  but  rarely.  Each  would  tend  to  interfere  with  the  ejaculation  of 
semen.  The  diagnosis  would  be  based  upon  rectal  palpation,  plus  the 
tuberculin  test.  Slaughter  is  indicated. 
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Ik;.  60.  Penis  of  Bull  Calf  with  the  Preputial  Sac  Unopened. 

.S',  Sheath;  L  ,  urethra;  P,  borderline  between  prepuce  and  "Ians;  G,  glans;  F,  point 
at  which  fornix  is  located  when  the  prepuce  separates  from  the  glans;  CC,  corpus 
cavernosum. 

Penial  tuberculosis  is  comparatively  common  in  the  bull  and  may 
involve  the  corpus  cavernosum,  corpus  spongiosum,  urethra,  prepuce, 
sheath,  and  especially  the  lymph  nodes  along  the  course  of  the  penis. 
The  anatomy  of  the  copulatory  organs  of  the  bull,  and  the  mecha¬ 
nism  of  copulation,  invite  injuries  to  the  epithelial  layer  of  the  pre¬ 
puce.  The  protrusion  of  the  penis  from  the  sheath  and  prepuce  during 


Fig.  67.  Penis,  Sheath  and  Opened  Prepuce  of  Bull  Calf. 
F,  Fornix;  G,  glans;  P,  prepuce;  S,  sheath. 


Fig.  69.  Tuberculous  Testicle  in  Sagittal  Section.  Boar. 

A,  The  exterior  of  the  gland;  B,  the  sectioned  surface.  1,  Spermatic  cord;  2  (at  the 
right  in  B),  head  of  epididymis;  3,  tubercular  parenchyma;  4,  tubercular  abscess;  5, 
body  of  epididymis;  6,  section  through  epididymis  showing  tuberculous  masses. 


iirmly  adherent  to  the  glans,  so  that  the  penis  can  not  be  protruded 
at  the  time  of  birth.  Later,  as  sexual  maturity  approaches,  the  parietal 
layer  of  the  prepuce  separates  from  the  visceral  and  the  glans  penis 
becomes  free.  If  the  male  is  castrated  very  early,  the  opening  of  the 
piepuce  is  barred  and  the  castrate  unavoidably  urinates  in  his  sheath 
throughout  life. 

I  he  coital  thiust  of  the  bull  is  so  violent  and  the  epithelial  cover¬ 
ing  of  the  glans  so  delicate  that  there  is  constant  danger  of  epithelial 
injury.  This  is  rendered  more  probable  by  the  usual  presence  upon 
the  glans  and  the  parietal  layer  of  the  prepuce  of  many  nodules  of 
the  nodular  venereal  disease,  Chapter  XXVI,  which  is  essentially 
universal  in  ruminants  and  swine.  The  summits  of  such  elevations 
readily  sutler  abrasion.  Epithelial  injuries  are  also  invited  when  the 
vulvar  lips  of  the  cow  have  adhering  to  them  dried  crusts  of  feces  or 
of  vulvar  discharges.  Owing  to  the  violence  of  the  copulatory  thrust, 
perhaps  most  frequently  when  serving  virgin  heifers,  in  some  of 
which  theie  is  marked  vulvar  hypoplasia,  the  prepuce  is  not  rarelv 
ruptured  at  the  fornix,  big.  68.  If  the  cow  has  tuberculous  genital 
disease,  infection  of  the  penis  or  prepuce  is  invited.  Such  primary 
tuberculous  infection  may  involve  any  part  of  the  copulatory  ap¬ 
paratus. 

I  have  clinically  observed  two  cases  of  tuberculous  infection  of  the 
glans  and  have  seen  others  in  the  abattoir.  A  large  Holstein-Friesian 
bull  was  entered  in  the  clinic  because  for  some  months  he  had  been 
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Fig.  71.  Primary  Penial  Tuberculosis  in  Bull. 

,  Sheath;  P,  prepuce;  F,  fornix;  Tb,  Tb,  tuberculous  areas. 
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unable  to  copulate  with  small  females  though  quite  able  to  serve 
large  cows.  Attempts  at  copulation  were  followed  by  hemorrhage. 
\\  hen  the  penis  was  exposed  by  forcibly  effacing  the  sigmoid  flexure, 
it  was  seen  that  the  apex  of  the  glans  was  deeply  inflamed  for  a  dis¬ 
tance  ol  about  three  inches,  was  much  enlarged  and  bled  readily 
upon  touch.  I  he  epithelium  was  largely  destroyed  and  the  surface 


Fig.  72.  Tuberculosis  of  the  Sheath  and  Prepuce. 

S,  Sheath;  U,  urethra;  G,  glans;  F,  fornix;  CC,  corpus  cavernosum;  /,  I,  fissure  into 
tuberculous  mass. 


covered  by  purulent  exudate.  The  diseased  tip  of  the  glans  was 
amputated  and  the  laboratory  diagnosis  was  that  of  tuberculosis. 

The  incident  was  prior  to  efforts  by  the  state  to  eliminate  tubercu¬ 
losis,  and  the  breeder  was  more  interested  in  covering  up  the  disease 
than  in  its  control.  I  was  advised  that  tuberculosis  was  rampant  in  the 
herd.  The  attitude  of  the  owner  barred  any  investigation  regarding 
the  transmission  of  the  infection  to  cows  served.  So  far  as  I  have  ob¬ 
served,  he  was  apparently  the  most  dangerous  bull  1  have  seen.  An 
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interesting  abattoir  specimen  is  shown  in  Fig.  70  with  tuberculous 
lesions  at  the  tip  of  the  glans.  Submucous  tuberculosis  of  the  glans 
is  shown  in  Fig.  71.  The  disease  was  brought  to  a  crisis  by  the  large 
tuberculous  lesions  about  the  prepuce  and  glans  which  caused  phi¬ 
mosis. 

I  have  one  well  defined  specimen  of  tuberculosis  of  the  sheath, 
shown  in  Fig.  72.  An  abattoir  case,  without  clinical  history,  the  speci¬ 
men  suggests  that  phimosis  ensued  early  and  caused  the  discard  of 
the  bull.  Clinically  the  condition  could  probably  not  have  been  readily 
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Fie.  73.  Tuberculosis  of  Glans  Penis  and  Prepuce  of  Bull. 
P,  Prepuce;  F,  fornix;  Tb,  extensive  tuberculous  masses. 


differentiated  from  actinomycosis  or  other  type  of  infection.  It 
should  have  aroused  suspicion  and  the  tuberculin  test  been  applied. 

So  long  as  a  bull,  with  open  lesions  of  the  glans  or  prepuce,  can 
protrude  the  penis  and  copulate  he  constitutes  a  serious  menace.  Ac¬ 
cordingly  it  is  highly  important  that  care  be  exercised  in  making  a 
diagnosis  when  disease  of  the  penial  sheath  is  involved. 

Preputial  tuberculosis  is  not  common,  despite  the  fact  that  the 
membrane  is  delicate  and  exposed  to  coital  injury.  Apparently  the 
infection  tends  to  become  located  beneath  the  mucosa,  as  in  Fig.  73. 
Injuries  to  the  prepuce  apparently  serve  rather  as  an  avenue  of  in- 
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vasion  to  deeper  tissues  than  as  a  seat  of  tuberculous  lesions.  When 
infection  occurs  and  inflammation  is  established,  the  loose  areolar 
tissue  between  the  prepuce  and  the  external  dartoid  sheath  becomes 
involved,  adhesions  develop,  and  the  penis  is  incarcerated.  Clinically 
it  is  probably  difficult  to  identify  the  character  of  the  disease  at  first. 
When  the  disease  is  moderately  advanced,  copulation  is  liable  to 
aggravate  it  greatly  and  give  at  first  the  appearance  of  a  purely 
mechanical  injury.  In  the  presence  of  suspicious  symptoms,  the  tuber¬ 
culin  test  is  indicated. 

The  most  common  form  of  genital  tuberculosis  in  bulls  is  the  tuber- 


Fig.  76.  Tuberculosis  of  Bovine  Ovary  and  Oviduct. 

1,  Section  through  the  oviduct;  2,  oviduct  thrown  into  coils  by  elongation  due  to 
tuberculosis;  3,  ovary  showing  a  corpus  luteum,  Cl,  and  a  tuberculous  mass,  Tb,  at  the 
site  of  a  ruptured  ovisac. 


culous  invasion  of  the  penial  lymph  glands,  scattered  from  the  margin 
of  the  sheath  to  or  beyond  the  sigmoid  flexure.  The  swellings  of  these 
glands  are  soon  identifiable.  They  are  usually  small,  as  indicated  in 
Figs.  71,  74,  and  75.  They  are  firm,  not  recognizably  painful,  and 
contain  thick  pus.  Inferentially  such  infections  of  the  lymphatics 
may  be  caused  by  various  invaders,  but  in  my  observations  all  have 
been  tuberculous.  Hence  in  the  presence  of  such  lesions,  a  provisional 
diagnosis  of  tuberculosis  is  to  be  made  and  the  tuberculin  test  ap¬ 
plied. 

Tuberculosis  of  the  ovary  is  probably  more  frequent  than  that  of 


Fig.  77.  Serial  sections  through  ovary  showing  advanced  tuberculosis. 

Ov,  Oviduct;  Ov' ,  section  through  greatly  enlarged  abscessed  pavillion  of  the  oviduct;  0,  ovary;  A,  parovarian  adipose 
tissue. 
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the  testicle.  The  ovary  is  directly  exposed  when  tuberculosis  exists 
in  other  organs  within  the  peritoneal  cavity.  The  specimen  shown  in 
Fig.  76  suggests  that  the  avenue  of  invasion  was  through  the  crater 
of  the  ruptured  ovisac.  The  periodical  rupture  of  the  follicles  serves 
as  a  wound  through  which  the  infection  may  readily  enter.  Fig.  77 
illustrates  advanced  tubercular  disease  of  oviducts  and  ovaries.  Gen¬ 
erally  the  oviducts  are  adherent  and  upon  rectal  palpation  the  tu¬ 
bercles  are  readily  distinguishable.  Ovarian  tuberculosis  is  rarely 


Fig.  79.  Advanced  Tuberculosis  of  Ovary  and  Oviduct. 

The  oviducts  are  much  enlarged  and  nodular  and  the  ovaries  adherent  within  the 
pavilion  of  the  tube.  Ov,  Oviducts;  0,  ovary;  UC,  uterine  cornu. 


solitary,  but  is  accompanied  almost  always  with  tubal  and  uterine 
disease  (Fig.  78),  the  presence  of  which  aids  in  differentiation.  Some 
veterinary  writers  have  claimed  that  ovarian  tuberculosis  causes  nym¬ 
phomania.  This  I  have  not  observed  and  have  seen  no  tuberculous 
ovaries  in  the  abattoir  suggestive  of  nymphomania. 

Tubal  tuberculosis  is  not  rare.  The  oviducts  are  enlarged,  firm,  and 


Fig.  80.  Generalized  Tuberculosis  of  the  Reproductive  System,  Viewed  Dorsally. 
V,  Vagina ;  U,  base  of  uterine  cornu ;  Ov,  oviduct ;  O,  ovary. 
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definitely  nodular  upon  palpation.  The  tubes  may  be  J4  to  /2  inch 
in  diameter.  This  is  well  shown  in  Figs.  79-82.  Pyosalpinx  and  hydro¬ 
salpinx  may  sometimes  lead  to  confusion  in  diagnosis.  They  are  of 
even  contour,  however,  as  shown  in  Figs.  150,  153,  155,  156. 


Fir..  81.  Horizontal  Section  of  Fig.  SO. 

V,  Vagina;  Tb  (below),  tubercles  in  right  vaginal  wall;  C,  cervical  wall;  CC,  cervical 
canal;  U,  base  of  uterine  cornua;  Tb  (above),  tubercles  in  cornua;  O,  O,  ovaries;  CL, 
corpus  luteum;  Ov,  tuberculous  oviduct  greatly  enlarged  and  pushed  out  of  normal 
position ;  UC,  uterine  cornua. 


Uterine  tuberculosis  is  the  most  dangerous  type  of  tuberculous 
genital  disease,  because  of  the  voluminous  discharges  and  the  coital 
peril  to  the  herd  sire.  In  some  advanced  cases  the  ovaries,  oviducts, 
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and  cornua  constitute  a  large  adherent  mass,  as  in  Figs.  80-81.  The 
tubercles  are  usually  readily  palpable.  Adhesions  occur  also  after 
severe  metritis,  with  which  there  is  usually  a  history  of  prior  disease. 
Perhaps  most  confusing  is  the  rare  occurrence  of  genital  actinomy¬ 
cosis  as  shown  in  Fig.  90.  Figs.  80-81  are  from  a  cow  entered  in  the 
clinic  for  sterility.  Slight  uterine  catarrh  was  present,  but  no  palpable 


Fjg.  82.  Advanced  Tuberculosis  of  the  Reproductive  System  of  a  Cow 
Negative  to  Tuberculin  Test. 

Sectioned  horizontally.  1,  Cervix;  2,  uterine  cornua;  3,  3,  3,  3,  oviducts;  4,  4,  ovaries. 

lesions  of  genital  tuberculosis.  After  apparent  recovery  she  was  bred 
and  soon  broke  down  so  that  genital  tuberculosis  was  evident.  With 
limited  infection  of  the  genitalia,  coitus  possibly  aggravated  the  dis¬ 
ease.  More  probably  she  became  pregnant,  the  ovum  perished  from 
tuberculosis  and  the  decomposing  embryo  set  the  disease  aflame.  At 
least  it  is  not  rarely  observed  that  an  apparently  healthy  cow,  carry¬ 
ing  tuberculous  infection,  aborts,  or,  going  to  term,  has  retained  fetal 
membranes  and  goes  down  with  acute  tuberculosis. 


Fig.  83.  Advanced  Genital  Tuberculosis  without  Peritoneal  Adhesions. 

O,  Ovary;  O',  O',  excised  portions  of  ovaries;  Pv,  pavilion  of  right  oviduct  spread 
over  the  attached  half  of  the  ovary;  LUC,  left  uterine  cornu;  RUC,  right  uterine  cornu. 
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According  to  Plum1 :,r  when  avian  tuberculosis  invades  the  bovine 
genital  tract,  the  organs  do  not  become  adherent,  the  lesions,  at  least 
for  a  time,  being  limited  to  many  small  abscesses,  the  size  of  a  pea, 
such  as  are  shown  in  Fig.  88.  It  is  not  readily  diagnosed  by  palpa¬ 
tion  and  the  animal  does  not  react  to  mammalian  tuberculin.  She  will 
generally  react  to  avian  tuberculin,  but  such  reaction  also  occurs  in 


Fig.  84.  Sagittal  Section  of  Fig.  83. 

CC,  Cervical  canal;  1,  pus  in  base  of  cornu;  2,  pus  at  cornual  apex. 


the  presence  of  Johne’s  disease.  Some  uteri  diseased  from  mammalian 
tuberculosis  also  fail  to  become  adherent,  as  indicated  in  Figs.  83-85, 
in  which,  however,  the  tubercular  masses  may  be  definitely  recognized 
by  palpation. 

Discharges  from  uterine  tuberculosis  are  usually  non-fetid,  while 
discharges  due  to  maceration  of  a  fetus  and  from  some  types  of  pyo¬ 
genic  infection  are  usually  fetid.  Tuberculous  uterine  disease  is  al¬ 
most  always  symmetrical,  while  in  the  case  of  a  very  small  macerating 
fetus  one  cornu  is  much  larger  than  the  other. 


Fir,.  85.  Advanced  Tuberculosis  with  Profuse  Pyometra. 
Ov,  Oviduct,  greatly  enlarged;  C,  cervical  canal. 
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When  the  uterus  and  oviducts  are  extensively  adherent  the  breed¬ 
ing  life  of  the  cow  is  almost  always  closed  regardless  of  the  species 
of  infection  causing  or  accompanying  the  disease,  and  accordingly 
she  should  be  discarded.  It  is  important,  however,  that  a  definite 
diagnosis  be  made,  post  mortem  if  necessary,  in  order  that  spread 
of  the  disease  may  be  controlled. 

Tuberculosis  of  the  cervix  is  not  common  and  when  present  is  usu- 


Fig.  86.  Tuberculosis  of  the  Cervix. 

1,  Greatly  enlarged  cervical  lip;  2,  a  second,  lesser  tuberculous  enlargement;  3, 
healthy  area  in  first  cervical  fold. 

ally  accompanied  by  uterine  and  tubal  disease.  Its  general  appear¬ 
ance  is  illustrated  in  Figs.  86-87. 

I  he  vaginal  walls  are  at  times  the  seat  of  tuberculous  lesions  as 
indicated  in  Fig.  81.  I  have  observed  two  cases  of  vulvar  tuberculo¬ 
sis.  In  one  I  opened  what  I  assumed  was  an  ordinary  cyst  of  Bartho¬ 
lin  s  gland.  At  the  next  examination  tuberculosis  was  evident,  with 
involvement  of  neighboring  lymph  glands.  Usually  the  diagnosis  is 

probably  easy.  \  ulvar  tuberculosis  is  evidently  highly  dangerous  for 
the  bull. 

1  he  importance  of  genital  tuberculosis  should  command  the  ear- 
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nest  attention  of  the  clinician,  especially  in  those  areas  where  tuber¬ 
culosis  has  not  yet  been  brought  under  satisfactory  control.  It  some¬ 
times  occurs  that  in  advanced  tuberculosis  the  tuberculin  test  fails 
and  the  clinical  recognition  of  the  disease  becomes  of  very  great  im¬ 
portance. 

The  clinical  diagnosis  of  genital  tuberculosis  of  the  internal  por¬ 
tions  of  the  reproductive  system  of  swine  is  apparently  impossible  in 


Fig.  87.  Sagittal  Section  of  Fig.  86. 

Os,  Os  uteri  externum;  C,  cervical  canal;  Tb,  tubercles;  .4,  abscess 

the  present  state  of  knowledge.  Sometimes  the  testicles  are  the  seat  of 
extensive  lesions,  as  shown  in  Fig.  69.  With  such  enlargement  of  the 
testicle,  tuberculosis  is  to  be  suspected.  Swine  tuberculosis  is  said 
to  be  largely  of  the  avian  type.  When  the  testicle  of  a  breeding  male 
has  been  grossly  enlarged  over  a  considerable  period  of  time,  the  re¬ 
covery  of  its  function  is  virtually  hopeless.  If  but  one  is  involved  its 
removal  opens  the  way  to  diagnosis. 
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Genital  Actinomycosis 

Actinomycosis  and  some  other  closely  allied  infections  rarely  in¬ 
vade  the  reproductive  system  and  repress  or  bar  reproduction.  So  far 
as  known,  genital  actinomycosis  is  referable  to  primary  infection 
rather  than  secondary  invasion  from  other  organs.  I  have  observed 
actinomycosis  in  a  Galloway  bull.  I  he  primary  lesions  occurred  in 


Fig.  88.  Avian  Tuberculosis  of  Bovine  Genital  System. 

The  uterine  cornua  have  been  laid  open  in  order  to  expose  numerous  small  tubercles 
in  the  endometrium.  V,  Vagina;  C,  cervix;  VC,  uterine  cornua;  Ov,  oviduct. 

the  naked,  protruding  prepuce.  The  actinomycotic  mass  in  that  organ 
was  about  six  inches  in  diameter.  Secondarily  the  sheath  became  in¬ 
volved  as  well  as  the  inguinal  lymphatics.  Actinomycosis  of  the  glans 
penis  also  occurs  in  the  bull. 

A  highly  bred  cow  had  long  been  infertile.  I  was  called  in  consulta¬ 
tion  with  a  colleague.  There  was  no  significant  history.  The  internal 


Fig.  90.  Genital  Actinomycosis  in  Cow. 

Above,  dorsal  view  of  genital  system,  irregularly  enlarged  and  having  pelvic  adhe¬ 
sions:  below,  sagittal  section  of  urino-genital  tract.  1,  1,  Vagina;  2,  2,  os  uteri  externum; 
2,  base  of  left  uterine  horn;  4,  apex  of  left  horn;  5,  actinomycotic  base  of  uterine 
cornu;  6,  actinomycotic  abscess  in  cornu;  7,  8,  cross  sections  of  actinomycotic  oviducts; 
9,  actinomycotic  abscess  in  ovary;  10,  corpus  luteum  (var.  nigrum);  11.  11,  actinomy¬ 
cosis  of  wall  of  urinary  bladder. 
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reproductive  organs  constituted  a  great  adhesive  mass  in  which  were 
numerous  spheroidal  swellings  several  inches  in  diameter.  Autopsy 
revealed  multiple  sclerotic  abscesses.  The  laboratory  diagnosis  was 
actinomycosis.  A  second  case  occurred  in  a  cow  which  had  suffered 
from  retained  afterbirth  at  preceding  calving.  Apparently  doing  well 
for  a  time,  she  failed  to  show  estrum,  and  was  therefore  again  ex¬ 
amined.  As  in  the  preceding  case,  complete  pelvic  adhesions  were 
present  with  large  sclerotic  tumors.  1  diagnosed  tuberculosis.  Autopsy 
revealed  actinomycosis  instead. 

As  indicated  in  Fig.  90,  the  genital  organs  constituted  a  great  scle¬ 
rotic  mass  with  large  indurated  abscesses  but  without  the  nodular 
characters  ordinarily  observed  in  tuberculosis.  Differentiation  in  the 
living  animal  is  difficult.  The  subcutaneous  tuberculin  test  is  none  too 
reliable  in  such  cases  because  in  tuberculosis  the  invasion  may  be 
so  great  that  the  test  fails.  Fortunately  the  differentiation  is  not  im¬ 
portant  for  the  individual.  The  cow  is  fit  only  for  slaughter.  Autopsy 
reveals  the  true  nature  of  the  disease  and  permits  timely  precautions 
in  case  of  tuberculosis. 

The  disease  is  so  rare  that  the  diagnosis  of  genital  actinomycosis 
in  either  sex  or  in  any  species  is  improbable  before  the  infection  has 
extended  beyond  the  point  where  the  fertility  of  the  animal  may  be 
restored  or  conserved. 


Genital  Bursatte 

The  disease  of  horses  known  as  bursatte  or  “summer  sores”  seems 
to  be  common  in  most  warm  countries  and  is  observed  during  the 
summer  months  in  temperate  climates.  It  is  observed  largely  about 
the  coronet  and  fetlock  regions,  and  at  the  seat  of  harness  or  saddlery 
abrasions  of  the  skin.  It  occurs  now  and  then  at  the  inner  canthus  of 
the  eye.  The  cause  has  not  been  accurately  determined.  By  some,  it 
has  been  attributed  to  a  form  of  fungus  while  others  have  claimed  it  is 
due  to  a  small  round  worm.  The  skin  becomes  swollen  and  indurated 
at  the  seat  of  the  infection,  the  margins  of  the  diseased  area  are 
sharply  elevated  above  the  level  of  the  adjacent  skin,  the  surface  dis¬ 
charges  a  thin  pus,  and  embedded  in  the  tissues  are  accretions  called 
“kunkurs”  which  are  yellowish  or  grayish  in  color,  commonly  about 
the  size  of  an  ordinary  pea,  which  may  be  somewhat  calcified.  The 
disease  becomes  latent  in  winter  and  the  ulcerating  surface  heals,  but 
the  induration  largely  persists  and  the  disease  resumes  its  activity 
with  the  advent  of  warm  weather. 

The  literature  fails  to  indicate  clearly  the  incidence  of  genital  bur- 
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satte  but  various  writers  state  that  it  occurs  in  the  external  genital 
organs  of  both  sexes.  I  have  observed  it  only  in  stallions,  all  draft 
breeds.  However,  almost  all  stallions  in  my  territory  were  of  the  draft 
breeds.  With  the  exception  of  one  case,  in  which  the  initial  lesion  of 
the  genital  organs  occurred  on  the  scrotum,  all  cases  were  of  the 
penis  and  prepuce. 

1  he  first  symptom  usually  observed  is  the  presence  about  the  ure¬ 
thral  opening  of  an  angry-looking  fungoid  growth,  one-half  to  one 
inch  in  diameter,  which  bleeds  upon  touch.  Hemorrhage  usually  fol¬ 
lows  copulation.  If  the  diseased  growth  be  critically  examined  there 
are  usually  discovered  some  yellowish  “kunkurs”  which  can  be 
enucleated  with  little  difficulty. 

A  second  fungoid  patch  commonly  is  present  upon  the  ventral 
(urethral)  side  of  the  preputial  ring.  It  occurs  at  the  point  of  contact 
between  the  urethral  opening  and  the  free  border  of  the  prepuce  when 
the  penis  is  at  rest  within  the  prepuce  and  sheath.  Accordingly  it  is  a 
contact  transmission  from  the  suppurating  urethra  and  the  prepuce. 
The  source  of  the  urethral  infection  is  not  clear,  but  the  fact  that  the 
disease  is  common  about  the  coronet  and  pastern  of  the  hind  feet, 
suggests  that  the  infection  may  occur  while  the  stallion  is  lying 
down,  with  his  prepuce  touching  the  feet. 

The  disease  is  most  active  during  the  breeding  season.  It  presents 
a  quite  annoying  appearance  although  it  does  not  seem  highly  danger¬ 
ous  to  mares  with  which  the  diseased  stallion  copulates.  I  have  not 
observed  a  case  of  coital  transmission. 

There  is  little,  if  any,  cause  for  confusion  in  diagnosis.  It  bears  no 
resemblance  to  dourine  or  to  genital  horse  pox.  It  should  not  be 
mistaken  for  tuberculosis. 

The  diseased  tissues  should  be  generously  excised  or  curetted 
away,  and  the  parts  cauterized  with  silver  nitrate  or  electric  cautery 
and  watched  closely,  keeping  them  clean  and  applying  the  cautery 
to  any  parts  which  may  suggest  disease  activity.  Care  should  be  taken 
to  conserve  the  urethra  in  a  manner  to  avoid  stricture.  This  may  not 
always  be  possible,  in  which  case  amputation  of  the  glans  may  be 
indicated.  Hie  operation  has  been  described  under  benign  tumors. 
After  apparent  recovery  has  occurred,  close  attention  should  be 
given  the  parts  during  the  warm  season  of  the  following  year,  and 
any  recurrence  energetically  attacked. 
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Chapter  XX 

THE  SPECIAL  INFECTIONS  OF  THE 
REPRODUCTIVE  SYSTEM  IN 
PERSPECTIVE 

T  T  has  already  been  stated  in  preceding  chapters  that  numerous 
^  infectious  diseases  of  domestic  animals,  which  primarily  disturb 
chiefly  other  organs  or  systems  than  those  of  reproduction,  fre¬ 
quently  attack  the  pregnant  female  with  great  virulence.  The  dual 
load  of  maintaining  her  physical  life  and  the  sustenance  of  the  fetus 
within  her  uterus,  deprives  her  of  important  reserves  of  vigor 
through  which  she  might  otherwise  have  overcome  the  invader  and 
recovered.  If  she  successfully  resists  the  invader  herself,  the  fetus 
within  her  uterus  may  succumb  and  be  expelled. 

Infections  having  special  affinity  for  the  reproductive  system, 
while  most  conspicuously  causing  genital  disturbances,  such  as  steril¬ 
ity  and  abortion,  frequently  lead  also  to  serious  disturbances  in  other 
organs.  Bacillus  abortus  (Bang),  which  is  usually  accorded  first 
place  among  genital  infections,  not  only  invades  the  uterus  of  the 
cow  in  association  with  abortion,  but  encroaches  upon  diseased 
articulations  of  horses  and  cattle,  participates  as  a  pyogenic  factor 
in  fistulous  withers  and  poll  evil  of  horses  and  mules,  and  in  various 
other  maladies.  Dourine  provides  an  interesting  example  of  a  coital 
infection  which  causes  marked  pathognomonic  lesions  of  the  copu- 
latory  organs,  without  generally  invading  destructively  the  uterus 
of  the  mare;  in  the  very  severe  type  in  either  sex,  the  disease  attacks 
destructively  the  cerebro-spinal  system  to  induce  lesions  and  symp¬ 
toms  suggstive  of  syphilitic  ravages  of  the  human  nervous  system. 

The  mammalian  reproductive  system  stands  conspicuously  apart 
from  all  other  organs  of  the  body  in  one  highly  important  respect. 
The  other  organs  and  systems  have  already  assumed  their  principal 
functions  during  fetal  life,  or  are  prepared  to  do  so  at  the  moment 
of  birth.  All  the  reproductive  organs  are  established  in  primitive 
form  during  early  embryonic  life,  and  some  of  them,  especially  the 
gonads,  appear  to  perform  functions  vital  to  intrauterine  existence 
and  development.  These  functions  are  not  clearly  understood.  It 
has  been  stated  on  page  63  that  an  ovum  in  which  the  essentials  for 
the  production  of  gonads  is  wanting,  can  not  independently  survive 
to  become  a  fetus,  but  may  do  so — as  is  common  in  the  cow — if  it 
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acquires  adequate  vascular  anastomosis  with  a  gonad-equipped  mate, 
upon  which  it  may  live,  in  a  way,  as  a  parasite,  to  be  born  a  per¬ 
fectly  viable  asexual  or  freemartin. 

The  genital  system  is  not  ready  to  assume  its  function  of  repro¬ 
duction  until  the  individual  is  essentially  mature  and  has  accumu¬ 
lated  ample  vigor  and  nutritive  reserves  to  beget  and  nourish  progeny 
without  peril  to  its  own  health  or  life.  From  the  time  of  its  origin 
in  the  embryo  until  sexual  maturity  is  reached,  the  genital  system  is 
constantly  developing.  If  at  any  period  during  this  era  the  develop¬ 
ment  is  suspended,  because  of  disease  or  malnutrition,  the  defect 
caused  by  the  omission  may  be  irreparable,  and  the  individual  arrive 
at  breeding  age  with  hypoplasia  of  the  testicles,  ovaries,  vulva  or 
other  organ. 

Under  domestication,  ovulation  and  spermatogenesis,  with  sexual 
desire,  may  become  abnormally  advanced.  Unless  carefully  segre¬ 
gated  the  immature  female  may  become  pregnant  long  before  having 
reached  the  necessary  maturity  to  produce  young  safely.  A  large  ratio 
of  highly  bred  dairy  heifers  begin  ovulating  at  five  or  six  months, 
and  instances  are  recorded  where  conception  has  occured  at  ten  or 
twelve  weeks.  Such  conceptions  largely  end  in  abortion;  if  a  calf  is 
born,  the  heifer  is  ruined  and  the  offspring  worthless. 

The  ovum  is  unavoidably  exposed  to  any  infection  resident  within, 
or  entering  the  uterus  at  any  time  during  pregnancy.  If  the  ovum 
is  defective  when  it  leaves  the  ovary,  and  later  becomes  fertilized, 
the  imperfection  persists  permanently.  The  new  individual  is  wanting 
in  essentials  of  structure  and  function,  and  constitutes  a  highly 
attractive  magnet  for  invaders,  some  of  which  are  not  necessarily 
dangerous  for  healthy  ova. 

Infection  is  not  necessary  for  the  death  of  the  intrauterine  young. 
When  twin  ova  are  discharged,  as  is  well  proven  in  the  cow,  one  of 
the  ova  is  frequently  devoid  of  the  basic  elements  required  for  the 
formation  of  the  heart  (acardia);  of  well  nigh,  or  all  distinct  organs 
(amorphus),  Figs.  23-25;  or  of  gonads  (asexuals  or  freemartins ). 
These  ova,  so  far  as  is  known,  universally  perish  early,  except  the 
defective  attains  ample  vascular  anastomosis  with  a  structurally 
perfect  mate.  Such  ova  die  from  intrinsic  structural  and  functional 
defects.  No  infection  is  required.  No  accident  is  called  for.  It  is 
simply  a  fertilized  ovum,  non-viable  except  as  a  parasite  upon  a 
complete  mate. 

It  is  sometimes  stated  that  Bang  s  bacillus  is  not  usually  present 
in  early  bovine  abortion.  Various  inferences  may  be  drawn  there¬ 
from,  one  of  which  is  that  early  abortions  are  not  usually  due  to 
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infection.  The  statements  are  not  complete,  however,  and  it  is  not 
always  definitely  declared  that  no  bacteria  or  protozoa  were  present, 
and  ordinarily  no  attempt  is  made  to  show  that  a  virus  capable  of 
causing  fetal  death  was  not  acting.  If  the  inference  be  accepted  that 
infection  is  not  present  in  an  early  abortion,  it  at  once  becomes 
difficult  or  imposible  to  determine  why  other  fetuses  which  survive 
for  a  time,  although  too  defective  in  structure  or  vigor  to  develop 
into  viable  young,  should  not  at  a  later  date  become  invaded  by 
pathogenic  organisms  which  would  intensify  the  intrinsic  disturb¬ 
ances  of  function  and  structure. 

Hart  and  TraunT4  report  an  extensive  prevalence  of  abortion  in  a 
Bang-negative  herd,  in  which  neither  Bacillus  abortus  nor  other 
invader  was  found  to  which  they  could  attribute  the  losses,  although 
in  these  cases  the  fetuses  were  moderately  mature.  So  in  numerous 
other  reports  no  invaders  were  recognized  as  responsible  for  the 
highly  destructive  prevalence  of  abortion  in  the  herd. 

The  prevailing  conception  of  retained  afterbirth,  especially  in 
the  dairy  cow,  tends  to  contribute  to  the  confusion  regarding  the 
significance  of  bacterial  invasion  in  abortion.  It  is  commonly  stated 
that  retained  afterbirth  frequently  follows  dystocia  and  abortion. 
The  date  of  origin  of  the  disease  is  thus  inferentially  placed  after 
the  expulsion  or  extraction  of  the  fetus.  If  instead  it  be  stated  that 
the  placental  disease,  destined  ultimately  to  become  known  as  re¬ 
tained  afterbirth,  becomes  established  long  before  the  termination  of 
pregnancy  and  constitutes  the  basic  cause  of  a  large  ratio  of  cases 
of  abortion  and  dystocia,  a  clearer  conception  of  all  three  phenomena 
becomes  possible.  The  existence  of  the  placental  disease,  long  before 
abortion  or  dystocia,  imperils  the  health  and  life  of  the  fetus  in  at 
least  three  ways:  it  deprives  the  fetus  of  its  physiological  quality 
and  quantity  of  nutritive  materials;  toxins  may  be  generated  within 
the  diseased  tissues  and  reach  the  fetus  via  the  bloodstream;  and 
bacteria,  protozoa  or  viruses  may  multiply  within  the  diseased  tissues 
and  be  carried  to  the  fetus  through  the  umbilical  vein.  Either  of  the 
first  two  may  apparently  cause  dystocia  or  fetal  death  in  the  absence 
of  the  third  within  the  fetus.  Hart  and  Traum,  as  mentioned  above, 
apparently  confined  their  observations  to  the  aborted  fetuses.  An 
authentic  bacteriological  study  of  the  afterbirth  would  usually  call 
for  the  slaughter  of  the  cow  during  parturition  or  abortion,  or  im¬ 
mediately  after.  The  afterbirth,  which  constitutes  the  outer  defense 
line  of  the  ovum,  may  not  be  seriously  injured  without  repercussions 
on  the  part  of  the  fetus.  It  has  been  clearly  shown  by  Williams, 
TJdall,  b  rost  ct  al~'  that  this  outer  bulwark  of  the  ovum  is  rarely 
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wholly  without  macroscopic  proof  of  injury  from  some  species  of 
invader,  just  as  the  epithelial  covering  of  the  postnatal  animal  is 
constantly  being  exposed,  and  subjected  to  a  great  variety  of  injury, 
from  trivial  to  grave.  In  the  contribution  cited,  it  is  amply  shown 
that  the  lesions  of  the  chorion  are  parallel  to  those  of  the  fetus:  if 
the  chorionic  lesions  be  great,  the  fetus  dies;  if  the  lesions  be 
moderate,  dystocia  may  occur  and  a  living  fetus  may  be  expelled 
or  extracted.  In  either  case  the  afterbirth  is  retained  and  the  calf, 
if  it  lives,  suffers  from  diarrhea,  pneumonia  or  other  disease,  and  if 
it  survives,  is  of  subnormal  value.  This  view  has  not  yet  been 
extensively  accepted  by  veterinarians  and  animal  husbandmen. 
Some,  such  as  Pomayer,158  have  conducted  important  studies  upon 
the  retained  placenta  after  the  occurrence  of  abortion  or  parturition, 
when  postpartum  or  fetal  postmortem  changes  may  well  have  oc¬ 
curred,  and  have  considered  chiefly  the  possible  effect  of  these 
changes  upon  the  future  sexual  life  of  the  mother.  The  basic  disease 
of  the  placenta,  at  the  date  of  its  origin,  and  its  behavior  during 
pregnancy,  with  its  threat  to  the  health  and  life  of  the  fetus,  is 
ignored.  Until  adequate  study  in  this  field  shall  have  been  con¬ 
ducted,  our  conception  of  the  abortion  problem  must  remain  re¬ 
grettably  incomplete. 

After  death  the  ovum  may  be  invaded  by  phagocytes,  and  the 
fertilized  cell  thus  disintegrated.  So  far  as  known,  the  above  men¬ 
tioned  defective  ova,  prior  to  death,  possess  little  or  none  of  the 
power  of  resistance  attributable  to  a  healthy  cell.  There  is  no  reason 
to  assume  that  an  ovum  destined  to  develop  into  an  amorphus, 
except  it  accomplish  anastomosis  with  a  mate,  has  any  higher  power 
of  resistance  to  invaders  than  do  dead  ova.  Phagocytes  may  invade 
and  decompose  them.  Thus,  through  the  entire  scale  of  deficiency, 
the  power  of  resistance  runs  parallel  to  the  degree  of  perfection  of 
function  and  structure  of  the  fertilized  ovum.  Mall1  found,  in  early 
abortions  in  woman,  that  of  the  fetuses  aborted  from  the  first  month 
only  a  fifth  were  normal  in  structure,  and  of  those  from  the  second 
month,  but  a  half.  Such  embryos  required  no  infection  to  cause 
death,  and  they  had  no  power  to  defend  themselves  against  phago¬ 
cytes  or  facultative  invaders.  When  a  dairy  cow  has  recently  suf¬ 
fered  from  nymphomania  or  other  serious  ovarian  disease,  has  suf¬ 
fered  severely  from  metritis,  or  has  aborted,  physiological  ovulation 
is  distinctly  improbable,  and  any  early  pregnancies  which  occur  are 
inevitably  insecure. 

The  laws  of  infection  are  parallel  for  intrauterine  and  extra- 
uterine  animals:  in  both  groups  alike  the  subnormal  in  structure  or 
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function  largely  become  invaded  and  perish.  There  appears  to  have 
evolved  the  phantasy  that  intra-  as  compared  with  extrauterine 
animals  are  especially  fortified  against  bacterial  invasion,  except 
for  those  invaders  having  a  special  affinity  for  the  unborn.  Seem¬ 
ingly  it  is  forgotten  that,  at  the  moment  when  life  begins,  death 
shadows  it.  The  mortality  in  domestic  animals  is  by  far  greatest 
among  the  spermatozoa  and  unfertilized  ova.  Among  the  billions 
of  spermatozoa  ejaculated  in  a  single  coitus,  only  one  survives  to 
fertilize  the  single  ovum  of  a  uniparous  female,  while  the  many  bil¬ 
lions  of  living  cells  perish. 

Schmaltz178  cites  Kappeli  as  having  counted  in  heifers  of  three 
months  an  average  of  75,000  primary  ova  per  ovary,  or  150,000 
per  calf.  These  largely  perish  from  atresia  until,  in  young  cows,  the 
average  for  each  ovary  is  21,000,  a  loss  of  54,000,  or  72%.  In  the 
herd  studied  by  Wing,271  3.5  ova  per  cow  were  recorded  as  having 
been  fertilized  and  developed  to  the  stage  where  pregnancy  was 
recognized,  and  of  these  2.5  viable  valves  per  cow  were  born.  Thus 
one  viable  calf  was  produced  for  each  60,000  ova  which  had  inferen- 
tially  existed  in  the  ovaries  of  the  cows.  The  others  died  or  were 
discarded  with  the  cows. 

The  next  greatest  ratio  of  death  occurs  among  the  fertilized  ova, 
within  the  uterus.  So  far  as  known,  the  ratio  of  intrauterine  death 
decreases  as  pregnancy  advances.  The  very  early  deaths,  which  pass 
unseen  and  are  designated  as  sterility,  take  first  rank;  those  which 
have  attained  such  size  that  their  death  and  expulsion  are  observed, 
known  as  abortion,  come  next,  followed  by  those  classed  as  “born 
dead,”  “prematurely  born,”  “born  in  a  non-viable  state,”  and  those 
perishing  from  diseases  of  the  new-born. 

The  life  of  the  fertilized  ovum  may  be  endangered  by: 

(1)  being  the  progeny  of  the  union  of  a  spermatozoon  and  of  an 
ovum,  one  of  which  is  defective; 

(2)  infections  or  lesions  existing  in  the  uterus  or  oviduct  at  the 
date  of  conception,  Figs.  173  and  175,  which  compromise  the  health 
and  life  of  the  ovum,  rendering  the  production  of  healthy  young 
virtually  impossible; 

(3)  infection  which  may  be  introduced  with  the  semen  at  coitus, 
as  Bang"  relates,  citing  Poulsen,  who  reported  that  seven  cows  from 
a  herd  were  bred  to  a  neighboring  bull  and  all  aborted,  while  the 
others  cows,  bred  to  the  herd  bull,  all  calved.  Coital  invasion  is 
considered  the  general  cause  of  the  protozoan  trichomonad  disease. 
Abortion  referable  to  an  infected  sire  is  common  in  horses  and  cattle; 

(4)  bacterial  destruction  of  the  uterine  seal  of  the  cow.  Fig.  47 


260 


Contagious  (Infectious)  Abortion 


(which  constitutes  the  most  elaborate  physiological  occlusion  of  the 
cervical  canal  known  in  mammals  during  pregnancy)  resulting  in  the 
invasion  of  the  uterine  cavity  and  the  contained  young; 

(5)  infecting  organisms  or  their  toxic  products  which  may  invade 
the  uterine  cavity  and  its  contained  young,  via  the  blood  stream,  at 
any  period  of  gestation.  This  is  amply  illustrated,  among  innumer¬ 
able  instances,  by  epizootic  cellulitis  (mare),  foot-and-mouth  disease 
(cow),  sheep  pox  (ewe).  The  same  is  equally  true  of  woman.  Taus- 
sig1!,:i  states:  ‘‘Many  acute  infectious  diseases  have  a  deleterious 
effect  upon  pregnancy,  and  may  indirectly  be  a  factor  in  its  inter¬ 
ruption  through  the  associated  toxemia  and  hyperpyrexia.  Typhoid 
fever,  cholera,  scarlet  fever,  smallpox,  erysipelas,  encephalitis 
lethargica,  and  malaria  produce  abortion  in  about  one-half  the  preg¬ 
nancies  associated  with  these  diseases.” 

The  very  early  death  of  a  fertilized  ovum  can  not  usually  be  dis¬ 
tinguished  from  that  of  the  unfertilized  cell.  The  male  may  fail  to 
create  or  ejaculate  spermatozoa  capable  of  fertilization  and  the 
females  served  by  him  remain  non-pregnant.  In  such  case  the  females 
served  by  him  will  ordinarily  again  be  in  estrum  at  the  normal  period. 
A  study  of  the  semen  and  stained  spermatozoa  generally  leads  to  an 
authentic  diagnosis.  When  a  sire  produces  sperms  like  those  in  Fig. 
28,  probably  a  large  ratio  of  the  mares  he  serves  conceive,  but  the 
ova  almost  all  perish  quickly. 

Ova  fertilized  by  such  spermatozoa  inferentially  undergo  bacterial 
decomposition,  with  injury  to  the  endometrium,  or  other  damages 
which  interrupt  the  normal  sexual  cycle,  the  intervals  between  the 
cycles  are  prolonged,  and  the  female  becomes  sterile.  In  cows  such 
as  those  the  uteri  of  which  are  illustrated  in  Figures  173  and  175,  the 
evidence  is  conclusive  that  conception  had  repeatedly  occurred,  and 
the  ova  perished  and  decomposed,  adding  new  injury  to  the  endo¬ 
metrium,  and  rendering  the  physiological  completion  of  pregnancy 
essentially  impossible.  The  ova  were  starved,  infection  was  certainly 
present  in  the  uterine  cavity,  and  death  and  decomposition  of  the 
ovum  assured. 

The  destiny  of  twin  pregnancy  in  the  mare  and  cow  serves  to 
illustrate  the  great  vulnerability  of  the  abnormal  ovum  to  bacterial 
invasion  and  destruction.  Twin  ovulation  in  both  mare  and  cow  is 
largely  pathological,  and  the  fertilized  ovum  subnormal  in  vigor  or 
structure.  More  than  90(7  of  equine  twins  are  aborted.  Often  one  of 
the  twins  undergoes  putrid  decomposition  before  expulsion.  It  is 
commonly  termed  “twin  abortion”  despite  the  putrid  decomposition. 
Twin  pregnancy  in  the  cow  commonly  follows  nymphomania  or 
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other  ovarian  disease,  metritis,  hurried  rebreeding  after  calving  or 
aborting,  or  other  form  of  genital  disorder.  The  abortion  ratio  is 
far  higher  than  in  single  pregnancy,  the  duration  of  pregnancy  in 
those  cases  escaping  abortion  is  much  abbreviated,  the  calves  are 
small  and  weak,  many  of  them  prove  non-viable,  they  are  highly  sub¬ 
ject  to  diarrhea,  and  the  cows  largely  suffer  from  metritis  and  re¬ 
tained  placenta. 

The  frequency  of  abortion  indicates  that  the  ovum,  after  it  has 
attained  such  volume  that  its  expulsion  is  readily  observed,  is  highly 
vulnerable  to  pathogenic  invaders.  Not  all  diseased  fetuses  are 
aborted.  Some  newborn  are  congenitally  diseased.  Frequently  they 
are  non-viable  and  die  within  a  few  hours  or  days  after  birth.  Others 
may  linger  for  months,  like  the  calf  illustrated  in  Figures  115-117. 
Or  they  may  prove  viable  and  finally  arrive  at  breeding  age,  as 
indicated  in  Table  I,  when  they  break  down  in  their  first  breeding 
season,  under  such  conditions  as  to  justify  the  conclusion  that  the 
disaster  may  be  in  part  attributed  to  congenital  infection. 

Although  most  diseased  fetuses  are  aborted,  “born  dead,”  born 
prematurely,  or  born  diseased  at  term,  some  are  carried  far  beyond 
the  physiological  term  in  a  living  state.  Thus,  in  the  mare,  the 
diseased  fetus  is  not  rarely  carried  to  365  days  and  beyond,  to  be 
born  perilously  diseased,  usually  unable  to  stand,  and  perishing 
within  a  few  hours.  In  spite  of  the  prolonged  intrauterine  life,  the 
foal  is  usually  smaller  at  birth  than  healthy  young  born  at  the 
normal  period.  In  sharp  contrast,  the  cow  may  continue  pregnant  to 
365  or  400  days  and  the  fetus  continue  to  grow  until  tardy  labor 
sets  in,  at  which  time  it  is  so  enormous  that  it  can  not  be  expelled, 
or  extracted  entire  through  the  birth  canal.  The  fetal  cadaver  some¬ 
times  shows  the  existence  of  diarrhea,  or  other  disease,  indicating 
the  invasion  by  pathogenic  organisms. 

The  artifically  grown  dairy  calf,  commonly  suffering  from  malnu¬ 
trition,  as  indicated  by  the  adhesive  fecal  discharges  which  stick  to 
the  tail  and  buttocks,  undergoes  erratic  sexual  development.  Its 
physical  life  demands  a  large  ratio  of  its  nutritive  supply,  the 
development  of  the  reproductive  system  is  repressed,  and  the  animal 
arrives  at  breeding  age  in  a  state  of  genital  hypoplasia  (pages  99 
and  391).  Physiological  reproduction  by  the  individual  demands  the 
proper  development  of  its  genital  system  from  the  moment  of  the 
fertilization  of  the  ovum  until  sexual  maturity  has  been  reached: 
during  both  its  intra-  and  extrauterine  life  its  environment  needs 
be  favorable  and  its  nutritive  supply  adequate.  When  cattle,  goats 
or  sheep  are  intensely  used  for  dairying,  the  young  are  regularly 
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removed  from  the  mother  and  fed  by  hand.  The  evil  effects  of  errors 
in  feeding  and  handling  of  the  newborn  may  be  halted  when  the 
young  have  reached  sufficient  development  to  assimilate  advan¬ 
tageously  the  usual  foods  of  adults.  This  change  is  not  retroactive 
and  does  not  overcome  the  efiects  of  the  repression  of  the  sexual 
evolution  during  the  milk-feeding  period.  During  the  interval  be¬ 
tween  the  normal  age  at  which  the  milk-feeding  period  ceases,  and 
the  arrival  at  breeding  age,  the  dairy  calf  usually  enjoys  good  health 
and  grows  well.  I  pon  its  arrival  at  the  age  when  most  young  dairy 
animals  are  placed  in  breeding,  other  causes  of  genital  diseases  arise. 

\\  ild  animals  largely  breed  in  pairs.  Among  some  species,  powerful 
males  assemble  harems  of  females  of  considerable  numbers,  as  in  the 
fur  seal.  The  vigorous,  powerful  adults  drive  the  young,  and  the  aged 
and  decrepit  males  away,  so  that  only  the  most  vigorous  among  them 
act  as  sires.  Apparently  this  process  serves  to  promote  the  vigor  of 
the  species.  I  nder  domestication,  the  immature  young  male  may  be 
assigned  a  harem  far  beyond  his  powers  to  serve  safely.  Young  bulls 
are  not  infrequently  wrecked  before  having  reached  the  degree  of 
maturity  for  ideal  reproduction.  This  is  especially  true  of  young 
dairy  bulls  in  the  process  of  making  “proven  sires.”  The  economics  of 
the  production  of  proven  sires  invites  the  excessive  use  of  the  im¬ 
mature  bull  upon  an  extravagant  number  of  cows,  in  order  that  he 
may  have,  at  the  earliest  possible  date,  the  required  number  of 
daughters  to  fulfill  the  rules  for  the  production  of  milk  and  butter- 
fat,  thus  enabling  the  breeder  to  sell  the  bull  at  a  high  price  and 
leave  the  buyer  to  take  the  risk  of  securing  a  ruined  sire.  Thus 
Fincher,  Olafson  and  Ferguson,58  in  their  case  No.  6,  state  that  the 
immature  bull,  during  his  first  breeding  season,  begat  18  or  more 
heifers  to  magnify  his  reputation  as  a  valuable  sire.  In  order  to 
accomplish  this  he  must  have  been  caused  to  serve  at  least  40, 
probably  50  or  more  cows,  a  heavy  sexual  load  for  the  average 
mature  bull.  During  his  next  three  years  he  begat  approximately 
20  calves,  or  about  one  sixth  the  ratio  per  unit  of  time  accredited 
to  him  during  his  first  breeding  season.  He  then  broke  down  com¬ 
pletely.  Henderson*5  reports  a  similar  instance,  with  the  variation 
that  the  highly  expensive  bull,  in  carrying  the  excessive  sexual  load 
in  order  to  become  a  “proven  sire”  had  developed  the  significantly 
coital  infection  of  trichomonad  disease.  This  led  to  the  slaughter  of 
the  high-priced  “proven  sire”  along  with  another  bull,  and  played 
havoc  with  a  goodly  number  of  highly  bred  cows.  Both  herds  were 
officially  “Bang-free.”  The  herd  producing  the  infective  bull  was  one 
of  the  most  famous  in  the  United  States  for  the  creation  of  “proven 
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sires"  and  the  distribution  of  the  trichomonad  disease  of  a  virulent 
type  in  high-class  purebred  herds.  Some  would  say  that  the  sexual 
overload  was  not  the  cause  of  the  malady,  but  so  far  as  clinically 
determinable,  those  genital  infections  significantly  transmitted  by 
coitus  are  greatly  intensified,  and  rendered  more  virulent  thereby. 
The  hybrid  mule,  and  the  castrated  and  spayed  animals  of  other 
species,  without  sexual  burden,  are  virtually  free  from  diseases  of 
the  genital  organs. 

Bacteria,  protozoa  and  viruses  which  invade  animal  systems,  or¬ 
gans  or  tissues  are  roughly  divisible  into  three  groups:  ( 1 )  pathogens, 
such  as  those  of  glanders  and  hog  cholera,  which  usually  induce 
characteristic  symptoms  and  lesions  designated  as  disease;  (2) 
facultative  invaders,  like  Hemorrhagic  septicaemia,  the  bacterium 
of  which  is  said  by  some  to  be  quasi-ubiquitous  in  cattle  but  does 
not  usually  cause  disease  except  the  animals  have  been  subjected 
to  exhausting  transportation  (shipping  fever)  or  other  hardships 
which  have  depressed  their  normal  powers  of  resistance.  In  such 
transported  cattle  the  invader  may  acquire  exalted  virulence,  en¬ 
abling  it  to  cause  disease  for  a  time  in  non-transported  cattle  of 
supposedly  normal  resistance;  (3)  saprophytic  habitants,  commonly 
present  upon  the  mucous  membranes  of  hollow  organs,  especially 
near  their  openings  upon  the  exterior.  They  are  said  to  subsist  upon 
waste  tissues  and  excretions  and  to  be  devoid  of  power  to  establish 
recognizable  disease. 

The  lines  of  demarcation  between  these  groups  are  not  always 
perfectly  clear  to  the  clinician.  Those  invaders  regarded  as  especially 
pathogenic  may  rarely  assume  a  harmless  behavior  when  the  ex¬ 
posed  animals  are  exceptionally  vigorous  due  to  favorable  environ¬ 
ment  or  other  factor.  Neither  is  it  positively  known  that  invaders 
classed  as  phagocytes  may  not  become  able  to  cause  disease  when 
the  host  is  placed  under  extremely  unfavorable  surroundings,  and 
the  tissues  with  which  the  organisms  are  in  contact  have  largely  or 
wholly  lost  their  powers  of  resistance. 

Gould  (Medical  Dictionary)  defines  disease  as  “A  disturbance  of 
function  or  structure  of  any  organ  or  part  of  the  body.”  Thus  in 
foot-and-mouth  disease,  the  body  functions  are  disturbed,  as  indi¬ 
cated  by  fever  and  other  signs,  and  notable  changes  in  structure 
occur  in  the  form  of  vesicles  and  ulcers  about  the  feet  and  mouth. 
Despite  its  high  transmissibility,  some  exposed  individuals  resist  the 
plague.  The  presence  of  the  virus  within  the  body  of  such  resistant 
animals  does  not  constitute  disease,  as  defined  above.  But  such  an 
individual  may  be  competent  to  transmit  the  disease  to  other  ani- 
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mals.  There  are  individuals  which  resist  the  infection  of  most,  if  not 
all,  great  animal  plagues. 

Environment  sometimes  significantly  modifies  the  virulence  of  an 
invader  for  the  animals  occupying  a  given  area.  Prior  to  this  century, 
glanders  was  one  of  the  most  destructive  scourges  of  army  horses; 
was  extremely  virulent  for  hard  worked  horses  in  great  cities,  such 
as  those  drawing  street  cars;  and  constituted  an  important  economic 
problem  among  farm  horses.  Many  of  the  animals  in  these  environs, 
when  infected,  revealed  disturbances  of  function  and  structure 
which  permitted  the  clinician  to  make  an  authentic  diagnosis,  while 
other  individuals  resisted  the  infection  sufficiently  that  they  could  not 
be  condemned,  and  barred  the  pathway  to  effective  control.  During 
that  era  I  had  occasion  to  study  glanders  in  the  Rocky  Mountains. 
Many  horses  were  grown  at  very  high  altitudes,  free  upon  the  open 
range  throughout  the  year.  Some  individuals  brought  down  into  the 
valleys,  closely  stabled  and  worked  hard,  not  infrequently  suffered 
from  severe  and  mortal  glanders.  If  the  diseased  animals  were  op¬ 
portunely  returned  to  the  open  range,  the  symptoms  promptly 
abated,  and  aside  from  some  very  mild,  though  characteristic  lesions, 
the  animals  enjoyed  good  health.  Most  significant  was  the  fact  that 
among  hundreds  of  horses  in  intimate  contact  with  these  definitely 
glandered  individuals,  year  in  and  year  out,  I  could  find  no  trace 
whatever  of  the  disease.  Had  the  mallein  test  been  available  and 
applied,  some  of  these  apparently  ideally  healthy  horses  would 
probably  have  reacted.  In  such  case  some  would  have  said  they 
were  diseased;  others  would  have  called  them  healthy.  There  would 
have  been  no  conflict  of  opinion  regarding  the  facts:  there  would 
have  been  a  mere  difference  of  definition.  Had  the  reactors  to  the  mal¬ 
lein  test  remained  on  the  open  range,  it  would  have  been  highly  im¬ 
probable  that  they  would  have  become  diseased,  as  signified  by  any 
disturbance  of  function  or  structure;  had  they  been  taken  from  the 
open  range  and  used  in  the  army  during  a  trying  campaign,  they 
would  have  developed  typical  clinical  glanders  and  have  imperilled 
the  lives  of  the  horses  and  men  with  which  they  came  in  contact. 

Some  apparently  hold  that  an  individual  is  diseased  if  there  are 
present,  in  its  organs  or  tissues,  bacteria,  protozoa,  or  viruses  of  a 
species  identified  as  responsible  for  important  disturbances  of  func¬ 
tion  or  structure  in  other  animals  of  like  species.  On  the  other  hand, 
the  advocates  of  the  BCG  method  for  controlling  bovine  tuberculosis 
contend  that  the  administration  of  the  tubercle  bacilli  prevents  the 
disease.  In  fact  a  large  ratio  of  vaccinations  against  great  plagues 
consists  of  the  introduction,  into  the  individual  which  it  is  desired 
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to  protect,  of  cultures  of  the  invader  which  naturally  causes  the 
scourge.  Sometimes  the  invader  has  been  artificially  depressed  or 
modified  in  virulence  (rabies);  sometimes  an  alleged  variety  of  the 
invader  has  been  discovered  (strain  19  of  Bang’s  bacillus)  which 
prevents  instead  of  causing  disease. 

Such  examples  serve  to  create  the  view  that  the  presence  within 
an  organ  of  an  invader  admittedly  pathogenic,  under  environment 
favorable  to  its  multiplication,  does  not  uniformly  constitute  disease. 
The  infections  having  a  special  affinity  for  the  reproductive  system 
excel  all  other  groups  in  their  facultative  capacity  for  behaving  as 
phagocytes  or  pathogens  according  to  environment. 

Reference  has  already  been  made  to  the  increase  of  virulence  of 
genital  infections  caused  by  depressing  factors  in  the  environment, 
amongst  which  sexual  overloading  plays  a  conspicuous  role.  In¬ 
numerable  examples  of  this  might  be  cited.  Thus  a  stallion,  mildly 
affected  with  dourine,  page  341,  transmits  the  malady  to  only  a 
small  ratio  of  the  mares  which  he  serves,  while  the  others  may  be¬ 
come  pregnant  and  remain  healthy.  If  he  be  continued  in  service, 
the  disease  advances  in  virulence  under  the  strain  of  repeated  coitus, 
and  he  transmits  the  malady  to  an  increasing  proportion  of  his 
mares,  until  he  become  unable  to  copulate.  On  the  other  hand,  the 
mare  usually  copulates  but  once  or  twice  during  the  breeding  sea¬ 
son.  and  usually  suffers  less  seriously  from  the  malady.  The  infected 
mare  may  grow  worse  for  a  time,  and  may  in  some  cases  succumb 
finally  to  the  cerebro-spinal  complications.  If  conception  occurs  in 
infected  mares,  the  fertilized  ovum  apparently  perishes  early  and 
disappears  unseen.  In  the  extensive  outbreak  in  Illinois,  I  saw  no 
case  of  pregnancy  in  an  infected  mare.  The  mares  were  on  excellent 
pasture  during  the  breeding  season,  and  if  at  all  worked  were  used 
only  for  gentle  farm  service.  Most  of  the  infected  mares  soon  im¬ 
proved  and  continued  in  apparently  good  health,  except  that  they 
carried  in  the  vulva  and  surrounding  parts  authentic  lesions  of  the 
disease  for  a  year  or  more.  Under  breeding  quarantine,  they  per¬ 
formed  satisfactory  agricultural  work  for  the  normal  duration  of 
life. 

The  recorded  histories  of  outbreaks  of  bovine  trichomonad  disease 
are  too  inadequate  for  authentic  analysis.  The  basic  contribution  by 
Abelein1  indicates  that  the  one  bull  of  which  he  submits  a  con¬ 
siderable  breeding  history  did  not  infect  his  cows  so  long  as  he  was 
limited  to  one  coitus  in  several  days;  when  caused  to  serve  two  cows 
in  one  day,  or  one  cow  daily  for  several  days,  infection  occurred; 
when  the  coital  load  was  lightened,  his  infectiousness  decreased. 
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Finally  he  became  so  intensely  infected  that  he  transmitted  his  malady 
to  a  large  ratio  of  the  cows  with  which  he  was  mated. 

The  granular  venereal  disease  (infectious  vaginitis),  page  365,  is 
essentially  ubiquitous  in  ruminants  and  swine,  if  the  lesions  shown 
in  Figure  100  be  accepted  as  proof.  It  has  not  been  described  as 
causing  economically  important  disease  except  in  dairy  cattle.  The 
dairy  heifer,  prior  to  her  first  coitus,  usually  shows  only  the  mild 
type  illustrated  in  Figure  100;  within  two  or  three  days  after  her 
first  coitus  the  infection  explodes,  as  in  Figure  101.  Under  the  ordi¬ 
nary  method  of  feeding  and  handling  of  newborn  dairy  calves,  they 
clearly  show,  within  a  few  days  after  birth,  vulvar  and  preputial 
catarrh,  with  intense  black  staining  of  the  vulvar  and  preputial  tufts 
of  hairs,  as  illustrated  in  Figures  31  and  33.  As  indicated  in  Figures 
32  and  34,  they  may  readily  be  so  handled  that  the  genital  catarrh 
is  avoided.  The  method  of  handling  the  newborn  calf  in  order  to 
guard  against  this  genital  catarrh  and  other  defects,  has  been  some¬ 
what  extensively  discussed  in  the  companion  volume,  Veterinary 
Obstetrics.  This  plan  greatly  ameliorates  or  eliminates  the  genital 
catarrh,  which  I  consider  the  initial  evidence  of  the  granular  venereal 
disease.  If  a  heifer  reaches  breeding  age,  free  from  the  disease,  the 
first  coitus  with  a  bull  having  a  penis  like  that  shown  in  Figure  102 
will  establish  a  marked  vulvo-vaginitis. 

The  vesicular  venereal  disease  of  horses  and  cattle,  page  360,  is 
one  of  the  most  spectacularly  transmissible  diseases  known  to 
veterinary  medicine:  its  transmission,  according  to  my  experience, 
is  virtually  total.  I  have  not  observed  the  disease  introduced  by  an 
affected  animal  from  one  herd  or  area  into  another:  it  just  appears 
as  if  from  nowhere.  Although  it  may  evidently  be  readily  carried 
from  one  establishment  to  another,  the  symptoms  are  so  manifest 
that  intelligent  animal  husbandmen  promptly  suspend  breeding, 
whereupon  the  clinical  manifestations  of  the  disease  soon  disappear. 
Inferentially  the  virus  not  infrequently  exists  as  a  phagocyte  in  the 
genital  system  until  the  sire  is  sexually  overloaded,  his  powers  of 
resistance  depressed,  the  virulence  of  the  invader  increased,  and 
disease  follows. 

The  pathological  phenomena  of  the  genital  system  are  far  more 
frequently  attributed  to  bacteria  than  to  protozoa,  viruses  or  other 
invaders.  The  picture  may  be  somewhat  misleading  because  some 
investigators  in  this  field  have  concentrated  their  studies  upon  this 
group  of  invaders.  For  example,  the  trichomonad  disease  has  prob¬ 
ably  been  associated  with  economically  important  genital  maladies 
of  cattle  for  centuries,  but  the  attention  of  microbiologists  has  been 
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too  largely  focussed  upon  bacteria  for  the  protozoan  to  attract  at¬ 
tention.  It  was  not  until  thirty-six  years  after  Bang’s  valuable  dis¬ 
covery,  that  Abelein1  authentically  showed  that  a  trichomonad  was 
responsible  for  many  abortions  and  other  types  of  genital  disease. 
Lothe'-’1  had  well  described  what  now  appears  to  have  been  trich¬ 
omonad  disease,  three  years  prior  to  Abelein's  contribution,  but  his 
audience  failed  to  recognize  the  significance  of  his  work. 

Similar  difficulties  in  authentically  identifying  the  invader  re¬ 
sponsible  for  abortion  and  associated  phenomena  are  furnished  by  the 
literature  upon  equine  abortion.  In  1916  Good  and  Smith7"  an¬ 
nounced  that  the  one  essential  cause  of  abortion  in  mares  was  the 
paratyphoid  bacillus.  Their  conclusions  were  quite  generally  ac¬ 
cepted,  and  a  vaccine  recommended  as  a  wholly  reliable  preventive. 
Sixteen  years  later.  Dimock  and  Edwards,42  studying  the  problem  in 
the  same  area,  could  attribute  only  4.8 of  equine  abortions  to  the 
paratyphoid  organism,  found  26.5%  due  to  streptococci,  and  classed 
64.0%  as  due  to  unknown  cause.  After  another  four  years  of  study4 1 
they  announced  that  a  large  ratio  of  the  negative  cases  were  due  to  a 
virus.  1  his  conclusion  was  supported  by  Miessner  and  Harms.138 
The  disturbances  of  function  and  structure,  so  far  as  recorded,  are 
identical  whether  the  infecting  agent  be  paratyphus,  streptococcus, 
virus  or  other  invader.  If  the  disturbances  of  function  and  structure 
( symptoms  and  lesions )  which  we  term  abortion  be  regarded  as  the 
disease,  we  then  have  one  disease  which  may  be  caused  by  any  one 
of  many  invaders;  if  we  regard  the  invader  as  the  disease,  we  have 
many  diseases  with  identical  symptoms  and  lesions. 

At  the  time  of  Bang's  discovery  it  was  generally  believed  by  veter¬ 
inarians  and  animal  husbandmen  that  there  was  one  supreme  invader 
which  was  responsible  for  all  abortions  due  to  or  associated  with 
infection.  Later  it  became  evident  that  there  occur  many  bovine 
abortions  in  which  Bang’s  bacillus  is  absent,  while  vibrios,  staphylo¬ 
cocci  and  various  other  invaders  are  present.  Such  disasters  are 
sometimes  designated  “sporadic  bacterial  abortion”  regardless  of  the 
number  of  miscarriages  in  a  given  herd  or  area,  whereas  those  abor¬ 
tions  in  which  Bang’s  bacillus  is  recognized  are  classed  as  “specific 
contagious  abortion.”  No  explanation  has  yet  been  submitted  for  such 
classification.  Evidently  it  served  to  concentrate  attention  upon 
Bang’s  bacillus.  In  all  abortions  where  bacteria  abound,  so  far  as  yet 
revealed,  the  invaders  are  unquestionably  transmissible  to  other  indi¬ 
viduals  of  the  same  species  and  vulnerability. 

Many  abortions,  perhaps  an  overwhelming  majority  of  those  as¬ 
sociated  with  bacterial  invasion,  are  preceded  by  metritis  or  placen- 
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titis  as  the  initial  lesion.  Metritis  is  necessarily  attributed  to  infec¬ 
tion,  but  by  no  means  to  any  one  species  of  microorganism.  When 
uterine  tuberculosis  exists  in  a  pregnant  cow,  she  probably  aborts, 
and  the  disaster  is  regarded  as  the  result  of  a  specific  infectious 
disease,  but  it  is  not  ordinarily  classified  as  specific  contagious  abor¬ 
tion.  Similarly  in  wound  infection,  the  invaders  are  legion  in  species 
and  undeniably  transmissible  from  animal  to  animal.  The  disturb¬ 
ances  of  function  and  structure  are  commonly  alike  for  all.  There 
are  outstanding  exceptions,  such  as  tetanus,  which  is  unavoidably 
classed  as  a  specific  wound  infection,  with  clearly  defined  symptoms 
separating  it  from  the  scores  of  other  species  of  invaders.  It  is  less 
frequent  than  numerous  other  infections,  and  the  sum  total  of 
losses  from  tetanus  is  far  below  that  of  the  other  forms.  The  designa¬ 
tion  of  those  bovine  abortions  in  which  Bang’s  bacillus  is  present  as 
“specific  contagious  abortion”  is  based,  so  far  as  known,  either  upon 
an  outworn  tradition  or  upon  the  admittedly  greater  numerical  fre¬ 
quency.  The  economic  losses  per  unit  are  alike  regardless  of  the 
species  of  invader. 

The  causes  of  disease  are  at  times  classified  as  predisposing  and 
exciting.  This  applies,  with  special  force,  to  transmissible  maladies. 
It  appears  advantageous,  especially  in  the  field  of  genital  disease, 
that  the  causes  be  designated  as  primary  and  secondary.  In  this 
treatise  it  is  endeavored,  with  the  one  notable  exception  of  dourine, 
to  present  the  errors  in  animal  husbandry  as  the  primary,  and  by 
far  the  most  important  cause  of  interferences  with  reproduction, 
and  to  regard  the  bacterial  or  other  invaders  as  chronologically  and 
economically  secondary.  This  permits  the  grouping  of  the  bacterial 
invaders  associated  with  abortion  in  cattle  or  other  species  and  in¬ 
vites  earnest  cooperative  study  by  veterinarian  and  animal  husband¬ 
man  in  an  effort  to  reveal  the  primary  causes  of  sterility,  abortion, 
retained  placenta,  calf  scours  and  the  rest,  in  the  hope  that  more 
accurate  knowledge  may  result  in  the  effective  amelioration  or  elim¬ 
ination  of  the  primary  causes,  rendering  unnecessary  the  develop¬ 
ment  of  separate  remedies  for  each  of  the  secondary  infections.  Many 
reject  this  philosophy  and  ignore  the  primary  causes,  through  which 
destructive  invasion  of  the  genital  system  is  rendered  highly  probable 
or  inevitable.  The  above  point  of  view  does  not  detract  from  the 
importance  of  Bang’s  bacillus j  no  effort  is  made  to  compare  its 
frequency  or  destructiveness  with  those  of  the  paratyphus,  strepto¬ 
coccus  or  other  invader.  It  is  sought  to  consider  the  entire  group 
collectively.  Presumably,  if  calf  hood  vaccination  is  a  panacea  for 
Bang’s  disease,  regardless  of  the  transgression  of  any  or  all  laws  of 
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physiological  reproduction,  then  a  similar  vaccine,  derived  from  the 
paratyphus  or  streptococcus,  should  be  equally  effective  in  the  con¬ 
trol  of  those  invaders.  Hence  the  emphasis  in  these  pages  is  placed 
first  upon  a  proper  respect  for  the  basic  laws  of  reproduction,  as 
evolved  through  eons  of  time,  not  upon  remedies  for  the  disasters 
resulting  from  the  needless  transgression  of  these  laws.  It  is  herein 
contended  that  the  primary  causes  leading  to  the  invasion  of  the 
reproductive  system  by  microorganisms  showing  a  special  affinity 
for  these  organs  are  generally,  if  not  always,  identical  for  the  en¬ 
tire  group  of  invaders.  Accordingly  the  primary  causes  may  be 
approached  as  being  alike  whether  the  secondary  invader  be  Bang’s 
bacillus,  paratyphus,  streptococcus,  vibrio  or  other  factor.  Should 
the  measures  invoked  against  the  primary  causes  of  abortion,  sterility 
and  associated  disasters  fail,  the  way  remains  freely  open  for  the  use 
of  disinfection,  quarantine,  artificial  immunization  and  other  means 
directed  especially  against  the  individual  species  of  invader. 

Thus  it  is  related  that  the  18  heifers  shown  in  Table  I:  (a)  were 
born  of  critically  diseased  mothers  and  were  inevitably  congenitally 
infected  and  non-resistant;  (b)  were  erroneously  fed  and  handled 
as  young  calves,  and  unavoidably  suffered  from  diarrhea,  malnutri¬ 
tion  and  serious  repression  of  development  ( instead  of  having  been 
so  handled  as  to  escape  the  usual  genital  catarrh  as  illustrated  in 
Figures  32  and  34,  they  developed  the  signs  shown  in  31  and  33); 
(c)  were  bred  when  half  grown,  without  opportunity  for  any  possible 
degree  of  recovery  from  the  injuries  suffered  under  (a)  and  (b). 
Faced  by  this  triple  burden,  each  of  which  was  avoidable,  they  were 
inevitably  doomed  to  sterility,  abortion  and  other  allied  disasters. 
The  secondary  invasion  by  bacteria  was  not  eliminated  or  amelio¬ 
rated  by  the  use  of  the  flamboyantly  advocated  bacterins;  there  is 
no  ground  for  thinking  that  calfhood  vaccination  would  have  over¬ 
come  such  transgression  of  the  laws  of  health;  neither  vitamins  nor 
hormones  could  have  prevented  disaster;  quarantine  and  slaughter 
would  have  eliminated  any  dangers  of  these  heifers  for  others,  but 
would  not  have  protected  other  heifers  in  the  least  from  the  effects 
of  improper  transgression  of  hygienic  laws.  Prevention  must  be 
based  upon  the  primary  factors,  and  until  this  fails  there  is  no 
attractive  reason  for  attacking  the  secondary  elements. 

Apparently  neither  bacteria  nor  other  invaders  are  usually  identi¬ 
fied  in  early  abortions  in  animals.  No  clear  explanation  has  been 
offered.  It  would  appear  that,  if  a  healthy  ovum  were  fertilized  by 
such  spermatozoa  as  those  shown  in  Figure  28,  the  resulting  embryo 
would  be  so  defective  that  it  would  probably  perish  from  inherent 
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weakness,  without  invasion  by  a  pathogenic  organism,  as  mentioned 
above.  Mall1  states  that  most  human  embryos  aborted  early  are 
defective  in  their  structure,  and  therefore  would  presumably  not 
need  to  be  invaded  by  pathogenic  organisms  that  they  might  die 
and  be  expelled.  But  Mall  does  not  deny  the  presence  of  invaders 
in  the  cadaver.  Under  general  laws  it  would  appear  highly  probable 
that,  as  the  defective  embryo  approaches  death,  and  almost  certainly 
after  death,  bacteria  or  other  destructive  invaders  would  find  their 
way  to  the  cadaver.  Similarly  it  is  found  that  when  a  grossly  defec¬ 
tive  ovum  is  fertilized,  without  the  necessary  elements  for  the  de¬ 
velopment  of  brain  or  heart,  it  promptly  perishes,  except  it  attain 
adequate  vascular  anastomosis  with  a  perfect  embryo,  in  which 
case  it  may  survive  as  a  parasite  until  the  mate  is  born,  when  it 
must  immediately  perish,  like  the  monsters  shown  in  Figures  23-25. 

There  are  few  exceptions  in  which  the  dead  animal  does  not 
promptly  undergo  decomposition,  whether  extrauterine  or  intrauter¬ 
ine.  When  an  inferentially  healthy  fetus  passes  from  the  uterus  into 
the  peritoneal  cavity  through  a  rupture,  it  may  become  encapsulated 
and  continue  static  indefinitely,  as  indicated  in  Figure  166.  So  far 
as  known,  such  cadavers  contain  no  pyogenic  bacteria  or  other  de¬ 
structive  invaders.  The  highly  distinctive  bovine  hematic  mummy, 
page  523,  has  in  its  body  and  surrounding  tissues  no  invaders  caus¬ 
ing  decomposition,  all  fluids  of  the  fetus  and  its  envelopes  are  re¬ 
sorbed,  and  the  cadaver  remains  year  after  year  in  a  typical  mum¬ 
mified  state.  There  is  some  ground  for  suspecting  the  existence  of  an 
invader  which  reverses  the  usual  action,  preserving  (mummifying) 
the  dead  tissues  instead  of  causing  decomposition.  Instead  of  the 
hematic  mummified  fetus  in  the  hermetically  sealed  uterus,  there 
occurs  somewhat  infrequently  the  tesselated  intrauterine  hematoma 
of  the  cow  like  that  depicted  in  Figure  188.  I  have  observed  clinically 
several  cases  of  intrauterine  hemorrhage  following  immediately  after 
birth.  There  is  enormous  hemorrhage  in  the  recently  emptied  uterus, 
without  discoverable  wound  of  the  endometrium.  Apparently  the 
hemorrhage  is  from  the  placental  capillaries.  The  blood  is  very  bright 
red.  It  is  discharged  into  an  unquestionably  diseased  uterus,  where 
its  prompt  decomposition  would  normally  be  expected,  but  instead 
it  coagulates,  remaining  odorless,  and  the  milk  is  colored  a  char¬ 
acteristic  brilliant  red,  doubtless  due  to  the  absorption  of  hemoglobin 
from  the  coagulating  mass,  which  is  then  excreted  by  the  mammary 
gland.  This  would  justify  the  suspicion  that  an  invader  prevents, 
instead  of  causing  decomposition.  Similarly  in  the  phenomenon  I 
have  ventured  to  designate  static  fetal  cadaver,  the  fetus  at  near 
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term  dies,  no  hemorrhage  from  the  placenta  or  elsewhere  occurs,  the 
amniotic  and  allantoic  fluids  are  resorbed,  while  the  fetal  body  re¬ 
tains  its  plumpness  and  becomes  hard  and  unyielding  as  in  rigor 
mortis  and  so  remains  from  year  to  year  without  signs  of  decompo¬ 
sition  or  of  mummification  as  described  above. 

An  effort  is  made  in  Tables  X  and  XII  to  show  the  variations  in 
the  rate  of  reproduction  as  affected  by:  (a)  the  degree  of  health 
enjoyed  by  young  calves;  (b)  the  age  at  which  heifers  were  first 
bred;  and  (c)  the  breeding  interval  between  calving  and  re-breeding. 
The  55  foundation  heifers,  none  of  which  had  previously  calved, 
came  from  eight  different  purebred  Holstein  herds,  scattered  from 
Massachusetts  to  Minnesota,  and  were  shipped  by  railway  and  boat 
5000  miles  to  a  tropical  island  of  volcanic  origin.  They  were  main¬ 
tained  as  a  single  herd,  and  lived  day  and  night  throughout  the  year 
in  the  open  field,  excepting  the  brief  interval  twice  daily  during 
which  the  lactating  cows  were  confined  in  the  stable  for  milking.  As 
indicated  in  Table  X,  page  99,  Group  I  produced  44.8 c/<  more  viable 
calves  per  cow  than  did  Group  II.  The  only  explanation  available 
seemed  to  be  that  Group  I  had  been  more  healthy  as  young  calves 
and  were  held  out  of  breeding  as  heifers  until  far  more  mature  than 
the  other  group. 

The  far  higher  power  of  resistance  possessed  by  the  animals  in 
Group  I  rendered  them  almost  invulnerable  to  the  invaders  which 
were  causing  much  destruction  in  Group  II.  This  permitted  Group  I 
to  achieve  the  highest  average  calf  production  I  have  observed  or 
found  recorded  for  an  equally  numerous  unit  of  purebred  dairy  cows. 

A  study  of  the  surrounding  herds  belonging  to  the  same  estab¬ 
lishment,  and  in  intimate  contact  with  the  purebred  Holstein  dairy 
animals,  provides  a  highly  interesting,  and  unusually  instructive  il¬ 
lustration  of  the  relative  significance  of  the  primary  and  secondary 
causes  in  the  interferences  with  reproduction. 

The  purebred  Holsteins  were  centrally  located,  in  an  establish¬ 
ment  of  about  500,000  acres,  with  good  grazing  reasonably  assured 
and  a  reliable  artificial  water  supply  which  served  the  entire  ranch. 
Sterility,  abortion,  retained  afterbirth,  calf  diseases  and  other  genital 
affections  abounded  in  the  purebred  Holstein  herd,  gradually  grow¬ 
ing  in  severity,  until  within  a  decade  the  losses  became  unendurable. 
Changes  were  then  instituted  in  the  plan  of  rearing  the  calves,  the 
age  at  which  heifers  should  first  be  bred,  and  the  rest  interval  be¬ 
tween  pregnancies.  These  changes  markedly  ameliorated  the  preva¬ 
lence  of  disease.  Hand  breeding  was  practiced.  The  lactating  cows 
had  hay  and  grain  in  moderate  amount. 
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Adjoining  the  terrain  occupied  by  the  purebred  Holsteins  was  a 
herd  of  several  hundred  purebred  Herefords  for  the  production  of 
high-class  bulls  for  use  as  sires  in  the  large  herd  of  grade  Herefords 
mentioned  below.  Hand  breeding  was  followed  exclusively.  The  cows 
were  constantly  in  the  open  field,  and  received  neither  hay  nor  grain. 
I'he  bulls  were  kept  together  in  a  commodious  enclosure  with  facility 
for  grazing  and  were  allowed  some  grain.  For  mating,  the  desired 
bull  was  quietly  driven  by  mounted  men  to  the  herd  of  cows,  and 
following  a  single  service  was  returned  to  the  bull  paddock.  As  indi¬ 
cated  in  Table  IV7,  different  sires  were  caused  to  serve  various  num¬ 
bers  of  cows  during  the  year.  My  records  do  not  indicate  the  num¬ 
ber  of  services  per  day  by  a  given  sire.  My  impression  is  that  a  bull 
rarely  served  two  cows  in  one  day.  The  number  of  services  per 
annum  was  not  excessive  as  measured  by  the  usual  standards.  In  the 
tropics,  the  breeding  season  could  well  be  prolonged.  Sterility,  abor¬ 
tion,  calf  diarrhea  and  other  allied  diseases  prevailed  to  an  unde¬ 
sirable  extent,  especially  during  a  year  of  limited  rainfall,  as  indi¬ 
cated  in  Chart  I  on  page  98.  During  extremely  dry  seasons  the  grass 
became  scant  and  woody,  the  better  species  of  grasses  becoming 
inactive,  and  drought-resistant  species  prevailing. 

Nearby  the  purebred  Holstein  herd  was  a  long-established  grade 
Holstein  dairy  herd  of  approximately  100  cows.  These  were  pasture 
bred  and  the  calves  were  permitted  to  suck  their  mothers  for  a  brief 
period  twice  daily.  Except  for  the  pasture  breeding  and  near-natural 
growing  of  the  calves,  there  were  no  recognizable  differences  of  im¬ 
portance  in  environment  or  handling  from  that  of  the  purebred 
Holsteins.  No  important  interferences  with  reproduction  were  re¬ 
ported. 

Surrounding  the  terrain  occupied  by  the  three  groups  mentioned 
above,  was  a  grade  Hereford  herd  of  25.000,  in  which  it  was  planned 
to  produce  5,000  to  6,000  calves  per  annum.  One  paddock,  through 
which  I  passed  daily,  in  which  more  than  1,000  breeding  cows  were 
kept,  was  separated  from  the  purebred  Holsteins  by  an  ordinary 
wire  fence.  The  fence  was  sometimes  crashed  by  bulls,  and  some¬ 
times  a  gate  would  be  left  unfastened.  There  was  abundant  oppor¬ 
tunity  for  the  passage  of  any  infectious  disease  from  one  group  to 
another.  The  bulls  for  this  herd,  in  a  ratio  of  one  to  each  ten  cows, 
were  supplied  from  the  purebred  Hereford  herd  described  above. 
Neither  bulls  nor  cows  knew  grain,  hay,  silage  or  other  cured  or 
prepared  food.  I  rode  over  an  ear  of  corn,  which  had  accidentally 
dropped  from  a  wagon  and  was  lying  in  plain  sight  in  the  roadway, 
in  the  paddock  occupied  by  over  1,000  cows  and  bulls.  It  lay  for 
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several  days  until  finally  crushed  under  the  wheels.  The  cattle,  un¬ 
acquainted  with  maize,  accordingly  let  it  alone.  During  one  and  one- 
half  years  I  saw  among  these  cows  one  case  of  dystocia,  and  one 
of  uterine  prolapse,  both  in  heifers.  I  did  not  observe  a  retained  after¬ 
birth,  or  a  calf  suffering  from  diarrhea.  There  were  no  fecal  masses 
adhering  to  the  tails  of  the  calves.  The  preputial  and  vulvar  tufts 
of  hairs  were  clean,  like  those  shown  in  Figures  32  and  35.  Although 
some  abortions  must  have  occurred,  they  regularly  passed  unseen, 
and  these  and  allied  losses  were  too  restricted  to  arouse  serious  in¬ 
quiry. 

The  herd  had  existed  for  over  half  a  century  without,  so  far  as 
learned,  having  suffered  seriously  from  infertility.  A  fairly  reliable 
index  of  the  genital  health  in  a  large  herd  is  the  sex  ratio  of  calves. 
The  records  show  that  during  the  17  years  from  1913  to  1929  in¬ 
clusive,  89,570  calves  of  branding  age  were  produced,  showing  a 
male  ratio  of  102.45:100.00  This  yielded  over  2,000  heifer  calves 
per  annum.  Large  numbers  of  these  were  held  in  sex  isolation  and 
fattened  for  market. 

In  one  area  along  the  outer  rim  of  the  establishment,  upon  the 
slopes  of  a  long-extinct  volcano,  at  an  altitude  of  about  7,000  feet, 
was  maintained  a  herd  of  20,000  sheep,  primarily  for  wool  produc¬ 
tion.  They  were  constantly  out  of  doors,  were  pasture  bred,  and  were 
wholly  dependent  upon  grazing  for  food.  No  abortion,  pregnancy 
disease  of  ewes,  diseases  of  lambs  or  other  important  interferences 
with  reproduction  were  reported  during  the  several  decades  of  the 
existence  of  the  herd. 

In  another  area,  bordering  upon  the  outer  fringe  of  the  grazing 
lands  of  the  grade  Herefords,  high  up  on  the  slopes  of  an  active 
volcano,  were  countless  hundreds  of  wild  sheep  and  goats.  These 
were  the  escaped  progeny  of  domestic  ancestors,  introduced  about  a 
century  before.  They  were  dependent  for  sustenance  upon  herbage 
growing  within  limited  oases,  surrounded  by  vast  tlows  of  unde¬ 
composed.  sharp  lava.  The  lava  beds  were  essentially  impassable 
for  horses,  cattle  or  men.  No  predatory  animals  existed  on  the 
island.  The  character  of  the  lava  fields  rendered  them  impassable 
for  soft-footed  wolves,  dogs,  or  other  such  animals.  There  were  no 
springs,  lakes,  streams,  or  other  source  of  water  supply  than  dew 
upon  herbage.  There  was  no  salt  or  iodine. 

The  wild  sheep  and  goats  multiplied  all  too  luxuriantly  for  the 
economic  prosperity  of  neighboring  animal  husbandmen.  When  the 
bands  became  too  large  for  the  food  supply  in  the  oases,  they  in¬ 
vaded  the  grazing  areas  of  the  cattle.  When  opportunity  offered. 
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mounted  horsemen  surrounded  a  few  hundred  and  provided  for  their 
slaughter.  They  obstinately  refused  to  ‘catch’  contagious  abortion, 
in  marked  contrast  to  the  sheep  and  goats  in  those  lands  where  they 
are  used  in  intense  dairying.  In  the  center  of  the  scene,  the  purebred 
Holsteins  demanded  serious  attention  in  order  to  combat  sterility, 
abortion,  calf  scours  and  other  phenomena  interfering  with  eco¬ 
nomic  reproduction;  upon  the  periphery  all  readily  available  means 
were  devoted  to  curbing  the  undesirable  overproduction  of  the  wild 
sheep  and  goats.  The  slaughter  advocated  for  the  control  of  abor¬ 
tion  was  equally  effective  in  curbing  the  undesired  fertility  in  the 
wild  sheep  and  goats:  the  slaughtered  dairy  cow  ceases  to  abort,  and 
the  slaughtered  sheep  or  goat  ceases  to  breed. 

There  had  been  created  an  extensive  assembly  of  domestic  and 
wild  animals,  in  an  unsurpassed  panorama  for  the  observation  of  the 
eftects  of  environment  and  handling  upon  the  transmissibility  and 
virulence  of  bacterial  and  other  invaders  having  special  affinity  for 
the  reproductive  system.  The  situation  was  unclouded  by  any  tech¬ 
nical  experimentation,  but  developed  naturally,  from  the  period 
when  the  newly  introduced  animals  escaped  from  the  natives  into 
the  lava  beds  and  reverted  to  the  wild  state,  until  the  advent  of  the 
purebred  Holstein  dairy  herd  more  than  a  century  later.  While  the 
observations  are  admittedly  incomplete,  like  all  observations  in  the 
field  of  the  pathology  of  reproduction,  a  summary  of  the  above  sup¬ 
plies  some  interesting  facts,  which  justify  some  conclusions: 

1.  The  ravages  of  genital  disease  were  by  far  the  most  destructive 
in  the  purebred  Holstein  herd. 

(a)  The  bulls  and  the  lactating  cows  had  a  grain  ration  added  to 
grazing. 

(b)  Hand  breeding  was  followed. 

(c)  The  calves  were  artificially  grown  and  suffered  from  diar¬ 
rhea  and  chronic  indigestion,  with  fecal  soiling  of  the  tail  and  peri¬ 
anal  region.  There  was  distinct  malnutrition. 

(d)  Heifers  were  bred  at  15  months,  when  about  half  grown, 
and  calved  at  2  years,  while  yet  decidedly  immature. 

(e)  They  were  hurriedly  rebred  after  having  calved  or  aborted, 
sometimes  as  early  as  30  days  postpartum. 

(f)  Heavy  lactation  was  sought. 

2.  The  adjacent  purebred  Hereford  herd  came  next  in  the  order 
of  losses  from  genital  diseases. 

(a)  The  bulls  were  fed  grain.  The  cows  were  wholly  dependent 
upon  grazing. 

(b)  Hand  breeding  was  followed. 
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(c)  The  calves  were  naturally  raised  by  their  mothers. 

(d)  The  heifers  were  bred  at  about  24  months. 

(e)  After  calving,  it  was  aimed  to  rebreed  at  70  to  80  days,  with 
intent  to  have  them  calve  each  12  months. 

The  most  important  losses  in  this  herd  occurred  prior  to  the  intro¬ 
duction  of  the  Holstein  herd  and  veterinary  measures  taken  for  their 
control. 

3.  1  he  grade  Holstein  dairy  herd  experienced  no  important  losses 
from  breeding  troubles. 

(a)  A  very  scant  allowance  of  grain  was  given  the  lactating  cows; 
the  bulls  had  no  grain. 

(b)  Pasture  breeding  exclusively. 

(c)  The  calves  were  reared  by  the  near-natural  plan  of  permitting 
them  to  suck  their  dams  briefly  twice  daily. 

(d)  The  heifers  were  not  bred  until  fairly  mature,  about  20  to 
24  months. 

(e)  It  was  aimed  to  rebreed  the  cows  at  70  to  80  days  postpartum. 

(f)  Heavy  lactation  was  not  demanded. 

4.  1  he  grade  Hereford  herd  of  25,000  animals  was  without  sig¬ 
nificant  losses  from  genital  disease  throughout  its  history  of  more 
than  half  a  century. 

(a)  Neither  bulls  nor  cows  had  grain,  hay  or  other  processed 
foods. 

(  b)  Pasture  breeding,  with  a  ratio  of  1  bull  for  each  10  cows,  was 
practised. 

(c)  I  he  calves  were  naturally  grown  with  their  dams. 

(d)  The  heifers  were  bred  at  24  to  2  7  months. 

(e)  The  rebreeding  after  calving  was  not  under  artificial  con¬ 
trol:  it  presumably  occurred  at  about  85  days  postpartum,  to  produce 
annual  calving. 

(f )  Lactation  was  scant,  the  calf  removed  at  about  6  months,  and 
the  cow  dried  off  spontaneously. 

5.  The  herd  of  20,000  wool-producing  sheep  were  without  reported 
losses  from  genital  disease. 

(a)  They  were  wholly  dependent  upon  grazing. 

(b)  They  were  pasture  bred. 

(c)  The  lambs  were  naturally  grown. 

(d)  The  ewe  lambs  were  held  out  of  breeding  until  well  matured. 

(e)  It  was  aimed  to  breed  for  one  lamb  annually. 

6.  The  wild  sheep  and  goats  reproduced  so  luxuriantly  that  they 
constituted  an  economic  burden.  They  were  without  water  or  salt, 
and  by  overproduction  consumed  all  grass  and  other  herbage  in  their 
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oases  and  (hen  raided  the  grazing  grounds  of  group  3.  They  bred 
according  to  nature’s  laws. 

Each  ot  the  six  groups  constituted  an  authentic  control  upon  each 
of  the  other  five.  They  served  to  illustrate,  with  exceptional  clarity, 
the  effects  of  the  various  methods  of  feeding,  breeding  and  handling, 
and  upon  the  transmissibility  and  virulence  of  bacterial  and  other 
infections  of  the  genital  organs. 

The  country  of  origin  and  the  date  of  the  introduction  into  the 
island  varied.  The  oldest  group,  represented  entirely  by  the  offspring 
of  the  originally  introduced  ancestors,  are  the  wild  sheep  and  goats. 
1'hey  were  introduced  by  Vancouver,  but  from  what  European 
country  they  were  derived  is  unknown.  The  next  oldest  herd  is  the 
beef  Herefords,  group  3.  This  was  established  more  than  half  a 
century  ago.  by  an  immigrant  from  Massachusetts.  The  initial  breed 
was  not  learned.  It  was  later  graded  up  by  the  establishment  of  group 
2  of  purebred  Herefords,  which  supplied  the  bulls  for  the  large  herd. 
Group  2  has  existed  for  several  decades,  the  foundation  animals 
coming  from  the  United  States,  from  areas  where  contagious  abor¬ 
tion  is  ample. 

Group  1,  the  newest  herd,  was  established  in  1920  by  importations 
from  Massachusetts.  Seventeen  heifers  constituting  Group  I  in  Table 
X  came  from  an  exceptionally  healthy  herd,  which  had  not  been 
pressed  for  milk  records.  Three  other  heifers  were  obtained  from  a 
more  fashionable  herd,  with  considerable  genital  disease,  and  a  year 
later  35  more  heifers  were  purchased  from  various  states  in  the  Mis¬ 
sissippi  Valley.  They  doubtless  carried  with  them  ample  numbers  of 
Bang’s  and  other  bacilli  associated  with  genital  diseases,  although 
all  were  apparently  healthy  according  to  the  prevailing  standards. 
While  the  older  groups  retained  their  established  fertility,  the  Hol¬ 
stein  dairy  herd  developed  genital  diseases  of  highly  destructive 
character. 

Eor  economical  reasons,  the  animal  husbandman  needs  to  modify 
the  established  laws  of  reproduction,  in  order  that  he  may  obtain  a 
greater  amount  of  meat,  milk  or  other  valuable  product.  The  primary 
necessity  of  animal  husbandry  is  the  birth  of  an  adequate  number 
of  healthy  young  to  supply  the  needs  of  the  community  and  of  the 
state.  The  dairyman  strives  to  add  to  this  production  of  young  an 
exalted  activity  of  the  mammary  gland,  by  which  he  may  obtain  a 
vastly  increased  quantity  of  milk  and  butterfat.  Since  the  mammary 
glands  are  part  of  the  genital  system,  this  places  a  dual  load  upon 
the  dairy  female.  Stockfleth188  stated,  sixty-five  years  ago,  that  in 
the  dairy  cow  there  was  a  war  between  the  uterus  and  the  udder, 
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with  the  uterus  commonly  losing  the  battle,  resulting  in  abortion. 

In  the  above  panorama  providing  observations  and  records  upon 
large  groups  of  animals  upon  one  ranch,  where  conditions  were  un¬ 
usually  favorable  for  accurate  study,  some  of  the  facts  which  affect 
the  fertility  of  domestic  animals  seem  to  stand  out  clearly.  Among 
the  observations  recorded  above,  there  were  mentioned: 

( a )  The  food  supply.  In  Groups  1 ,  2  and  3  there  was  some  artificial 
feeding.  I  here  was  no  high  feeding.  If  the  feeding  caused  injury,  it 
was  possibly  indirect,  especially  with  the  bulls,  by  causing  them  to 
refrain  from  ample  physical  exercise.  On  the  other  hand,  as  may  be 
seen  by  a  careful  study  of  Chart  I  (page  98)  and  Table  X  (page  99  ) 
a  want  of  adequate  food  apparently  depressed  fertility.  When  the 
rainfall  was  inadequate,  the  grass  was  less  in  quantity  and  nutritive 
value.  So  far  as  could  be  seen,  the  low  rainfall  led  to  diminished 
vigor,  resulting  in  absence  of  estrum  and  ovulation.  I  saw  no  sig¬ 
nificant  evidences  of  greatly  increased  abortion.  I  recall  vividly  two 
aged  purebred  Hereford  cows,  which  during  the  severe  drought  of 
1920  lost  all  their  incisors  pulling  at  the  tough  grass.  They  were  in 
advanced  pregnancy,  and  finally  went  down,  unable  to  rise.  They 
were  knocked  on  the  head,  and  the  fetuses  removed  by  hasty  lapa¬ 
rotomy.  I  hey  were  apparently  healthy,  were  soon  on  their  feet,  and 
did  well.  If  starvation  would  cause  abortion,  they  should  have 
aborted,  let  it  seems  clear  that,  if  infection  abounds  in  the  uterine 
cavity,  starvation  would  increase  the  danger  of  abortion. 

(b)  Pasture  and  hand  breeding.  These  have  been  brietlv  de¬ 
scribed  on  pages  167-1  75.  The  hand  breeding  in  the  purebred  cattle 
described  above  did  not  involve  the  usual  rigid  control  of  either  sex. 
When  a  cow  was  discovered  in  estrum,  the  bull  with  which  it  was 
desired  to  mate  her  was  gently  driven  by  mounted  men  from  the 
bull  paddock  into  the  enclosure  occupied  by  the  cows,  guided  to  the 
desired  animal,  permitted  to  copulate  once,  and  returned  to  his 
paddock. 

In  pasture  breeding  the  bull  regularly  serves  the  cow  as  soon  as 
she  is  in  heat;  in  hand  breeding  the  mating  awaits  the  discovery  of 
the  estrum  by  the  attendant.  Ordinarily  the  observations  were  limited 
to  twice  daily  and  comprised  a  period  of  12  hours  or  less.  When  the 
ideally  healthy  cow  comes  in  estrum  after  the  final  observation  of 
one  day,  she  may  well  be  out  of  it  before  the  next  day’s  inspection. 
At  any  rate,  the  heat  period  would  be  approaching  its  end.  There  is 
no  authentic  proof  of  the  probability  of  conception  as  affected  by 
the  period  of  heat  at  which  coitus  occurs.  Some  advise  that  service  is 
best  just  prior  to  ovulation,  and  contend  that  this  occurs  near  the 
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end  of  estrum.  No  authentic  study  has  been  made  regarding  the 
influence  of  coitus  upon  ovulation.  It  is  known  that  the  doe  rabbit 
does  not  ovulate  until  after  copulation.  If  coitus  does  not  occur,  the 
ripe  ova  degenerate  and  are  resorbed.  Schmaltz1  78  places  the  domestic 
cat  in  the  same  category,  while  other  authors  believe  that  coitus 
greatly  hastens  ovulation  in  the  feline  species.  These  observations 
suggest  that  in  other  domestic  females  copulation  hastens  ovulation. 
The  belief  seems  justified  that  it  is  advantageous  to  cause  early 
coitus,  thereby  hastening  ovulation  and  abbreviating  the  duration 
of  estrum.  There  is  no  evidence  to  indicate  that  the  ovum,  after 
having  ripened  to  the  extent  to  cause  heat,  improves  by  prolonged 
retention  within  the  ovary.  The  view  held  by  some,  that  it  is  ad¬ 
visable  to  delay  breeding  until  late  in  the  estrual  period,  is  perhaps 
largely  based  upon  prolonged  heat  periods.  These,  in  my  observation, 
are  largely  pathological,  and  the  breeding  of  such  females  unde¬ 
sirable.  When  the  heat  period  is  definitely  prolonged,  conception  is 
uncertain  and  pregnancy  insecure. 

Sexual  overloading  of  sires  occurs  in  both  hand  and  pasture  breed¬ 
ing.  Table  IV7  indicates  that  a  sire  may  readily  be  overburdened  by 
hand  breeding.  Numerous  instances  might  be  cited.  The  inclination 
is  to  regard  some  exceptionally  vigorous  sires  as  typical  for  the  spe¬ 
cies.  Schmaltz178  mentions  the  thoroughbred  stallion.  The  Sand,  as 
having  regularly  served  200,  and  in  one  year  2  71  mares.  The  noted 
American  trotting  stallion,  Hambletonian  10,  had  a  similar  record. 
But  Schmaltz  and  all  other  eminent  authorities  recommend  but  one- 
fourth  to  one-third  of  this  number  of  females  in  hand  breeding.  The 
danger  is  especially  acute  in  dairy  cattle  during  recent  years  in  the 
creation  of  proven  sires.  In  this  industry  the  young  bull  is  severely 
overloaded,  as  already  mentioned  above,  in  order  to  magnify  the 
selling  value  of  the  sire. 

Bulls  used  for  pasture  breeding  are  quite  frequently  overloaded 
because  of  the  low  ratio  of  males  employed.  This  was  controlled  in 
group  4,  the  ratio  being  fixed  at  1:10,  all  of  which  were  well 
matured.  In  the  absence  of  a  safe  ratio  of  males,  danger  of  excessive 
coitus  inevitably  arises,  immature,  senile  and  weak  sires  especially 
suffer,  and  their  inefficiency  depresses  the  ratio  of  conceptions,  the 
pregnancies  are  rendered  unsafe,  and  the  viable  young  are  lowered 
in  value.  Had  immature,  or  senile  bulls  been  included  among  the 
sires  in  group  4,  they  would  have  been  driven  into  isolation  and 
the  cows  would  have  been  almost  wholly  served  by  mature  bulls  ot 
high  vigor.  With  an  abundant  ratio  of  sires,  pasture  breeding  closely 
approaches  the  natural  method  of  reproduction  among  the  wild. 
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Bulls  used  in  hand  breeding,  as  described  above,  had  more  physical 
exercise  than  many  of  the  stabled  sires,  but  it  was  not  highly  in¬ 
vigorating.  Supplied  with  some  grain  and  hay,  they  were  not  com¬ 
pelled  to  travel  much  for  forage,  and  their  water  supply  was  close 
at  hand.  The  pasture-breeding  bulls  in  group  4  necessarily  travelled 
over  a  considerable  area  for  forage  and  were  frequently  obliged  to 
walk  one  to  several  miles  for  water.  The  pasture  bulls  were  com¬ 
pelled  at  times  to  maintain  their  harems  by  combat,  while  in  hand 
breeding  battle  was  waged  only  against  new  arrivals  in  the  paddock; 
once  installed,  fighting  was  not  interesting,  in  the  absence  of  cows. 

The  influence  of  sexual  desire  and  its  satisfaction  by  coitus  upon 
physiological  reproduction  has  not  been  determined.  In  natural 
breeding  the  sexual  desire  of  both  male  and  female  is  developed 
with  the  advent  of  estrum,  promptly  attains  its  maximum,  and  is 
gratified  by  coitus.  When  hand  breeding  is  practiced,  the  arousal  of 
sexual  desire  is  abrupt  and  coitus  is  at  times  attempted  prematurely, 
and  ejaculation  of  semen  by  the  male  fails,  requiring  a  second  effort. 
I  here  seems  to  be  ground  for  the  belief  that  pasture,  or  natural 
breeding,  evolved  through  eons  of  time,  is  superior  in  its  final  results, 
to  hand  breeding  and  to  artificial  insemination,  as  measured  by  con¬ 
ception  and  the  birth  of  adequate  numbers  of  healthy  young.  Hand 
breeding  may  be  so  employed  that  it  retains  almost  all  the  values  of 
pasture  breeding.  It  has  certain  outstanding  advantages.  Repeated 
coitus  in  rapid  succession  with  one  female  may  be  eliminated,  and 
the  sexual  powers  of  the  sire  thereby  conserved.  The  quality  of  the 
breed  or  family  may  be  advanced  through  the  intelligent  selection  of 
the  two  animals  to  be  mated.  1  he  time  of  conception  being  known, 
the  approximate  date  of  parturition  may  be  estimated.  The  duration 
of  pregnancy  is  known,  enabling  the  breeder  to  determine  the  future 
value  of  the  young  for  breeding  or  other  uses.  The  problems  in¬ 
volved  can  not  be  solved  in  a  single  breeding  season,  but  demand  for 
authentic  decision  observations  through  several  generations.  In  the 
meantime  it  seems  prudent  so  to  practice  hand  breeding  that  it  ap¬ 
proaches  as  nearly  as  possible  the  natural  method.  Whatever  the 
conclusion  may  be,  it  is  certain  that  in  the  two  groups  of  cattle 
described  above,  where  hand  breeding  was  practiced,  fertility  was 
definitely  lowered  and  genital  disease  increased.  But  the  marked 
amelioration  of  the  pathology  of  reproduction  in  group  I,  following 
radical  changes  in  the  growing  of  calves,  the  advancement  of  the  age 
of  heifers  at  first  breeding  by  60%,  and  the  interval  between  preg¬ 
nancies  increased  by  about  200%  ,  indicate  most  emphatically  that 
these  factors  played  the  major  role. 


Chapter  XXI 

BACTERIAL  INVADERS 


HKN  abortion  occurs  in  any  species  of  domestic  animal,  the 


*  aborted  fetus,  its  fetal  membranes,  and  the  uterine  cavity  often 
contain  recognizable  bacteria.  The  bacteria  found  are  generally  re¬ 
garded  as  the  cause  of  the  abortion,  premature  birth,  retained  after¬ 
birth  or  other  disease  phenomena  present.  If  the  invader  be  cultivated 
and  a  sufficient  amount  of  it  be  introduced  directly  or  indirectly  into 
the  blood  stream  of  another  equally  susceptible  animal,  it  may  abort 
and  the  bacterium  be  found  in  the  aborted  fetus. 

V  hen  a  microbiologist  searches  an  adult  cadaver,  the  identification 
of  a  given  pathogenic  bacterium  or  other  invader  can  not  in  itself 
authentically  fix  the  cause  of  death.  When  glanders  is  diagnosed,  the 
law  generally  dictates  that  the  horse  be  promptly  destroyed,  and  the 
discovery  of  the  glanders  bacillus  in  the  cadaver  can  not  show  whether 
death  was  due  to  bacteria  or  bullets.  Should  an  aborted  fetal  cadaver 
yield  a  microorganism  which  the  examiner  believes  pathogenic,  the 
conclusion  is  commonly  drawn,  that  the  recognized  invader  is  wholly 
responsible  for  the  death  of  the  fetus. 

This  view  largely,  or  wholly  ignores  those  factors  which  have  been 
classed  as  the  primary  causes  of  abortion  in  the  preceding  chapter.  If 
no  pathogenic  invader  is  identified,  to  which  the  investigator  chooses 
to  assign  the  death,  he  by-passes  the  many  obvious  primary  causes, 
and,  like  Traum  and  Hart,lfl8  classifies  the  disaster  as  “Manifestations 
of  abortion  disease  without  demonstrable  etiological  factor,’’  or,  like 
Dimock  and  Edwards,4'’  ascribes  the  abortions  to  an  unidentifiable 
virus.  Evidently  if  one  outbreak  of  abortion  may  be  due  to  an  unde- 
monstrable  factor,  then  any  number  of  such  unrecognizable  causes 
may  exist:  if  one  unidentifiable  virus  may  cause  a  destructive  enzootic 
of  abortion,  there  may  be  countless  species  of  viruses  which  may  limit 
their  destructiveness  to  the  death  of  intrauterine  young,  without  caus¬ 
ing  other  significant  evidences  of  disease. 

Owing  to  such  failure  to  give  any  trace  of  consideration  to  the 
primary  causes  of  abortion,  the  clinician  is  left  in  hopeless  confusion. 
For  example,  a  practitioner  writes  that  he  had  recently  tested  a  valu¬ 
able  herd  of  beef  cattle  for  Bang’s  disease,  nearly  one  half  of  which 
reacted.  The  reactors  were  promptly  quarantined.  Abortion  was  plen¬ 
tiful,  and  almost  equal  in  both  groups.  The  client  became  querulous. 
It  was  impossible  for  the  practitioner  to  show  that  the  force  which 
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caused  the  abortions  in  the  Bang-negative  cows  was  not  equally  active 
and  abundantly  able  to  cause  the  abortions  in  the  positive  group, 
without  the  invasion  by  Bang’s  bacillus.  Presumably  this  primary 
cause  was  definitely  established  in  the  entire  herd,  before  the  veter¬ 
inarian  had  induced  his  client  to  have  the  test  applied.  So  far  as 
advised,  the  practitioner  had  not  inquired  into  the  sexual  health  of 
the  herd  bull;  he  may  have  had  seminal  vesicles,  like  those  shown  in 
Fig.  188,  and  the  breeding  inefficiency  of  which  is  shown  in  Table  II, 
or  he  may  have  ejaculated  spermatozoa  like  those  shown  in  Fig.  180. 
In  such,  and  countless  other  defects  and  errors  in  breeding,  invasion 
by  pathogenic  organisms  is  not  known  to  be  essential  to  embryonic,  or 
fetal  death.  In  fact,  as  stated  in  Chapter  III,  those  defective  ova 
destined  to  become  amorphous,  acardiac  or  asexual  monsters,  reverse 
the  hypothesis  that  the  death  of  a  fertilized  ovum  is  necessarily 
dependent  upon  invasion  by  a  pathogenic  microorganism.  Instead  the 
fertilized  defective  ovum  itself  must  attain  parasitic  relations  with  a 
normal  twin,  or  perish. 

The  list  of  bacteria  found  in  aborted  fetuses,  fetal  membranes  and 
the  uterine  cavity  of  the  aborting  female  is  extensive,  and  constantly 
increasing  as  researches  advance.  Stoss'89  attributes  three-fourths 
of  all  equine  abortions  to  infection  and  believes  almost  all  of  these 
due  to  Bacterium  paratyphi  abortus  cqui.  Liitje12u  studied  1472 
aborted  equine  fetuses  and  found: 


Paratyphus  infection. 
Diplococcus  infection. 
Colon  bacillus. 
Pyosepticum  bacillus. 
Streptococci. 

Negative 


41.7  per  cent. 
7.00  per  cent. 
3.6  per  cent. 
0.05  per  cent. 
0.24  per  cent. 
48.3  per  cent. 


Dimock  and  Edwards42  in  contrast  found  among  825  fetuses: 


Paratyphus  infection. 
Streptococcus. 

Colon  bacillus. 

Staphylococci. 

Pyosepticum. 

Negative  (including  twins) 


5.8  per  cent. 

26.5  per  cent. 

1.2  per  cent. 

1.8  per  cent. 

0.6  per  cent. 

64.00  per  cent. 


Later,  Dimock  and  Edwards4’  announced  that  amongst  the  thor¬ 
oughbred  mares  of  Kentucky  there  existed  a  highly  destructive  type 
of  epizootic  abortion  due  to  a  filterable  virus,  page  868.  This  served 
to  decrease  to  an  unstated  extent  the  64  per  cent  of  negative  abor¬ 
tions  in  the  prior  report,  took  a  large  ratio  of  equine  abortions  out  of 
the  bacterial  group,  and  placed  them  among  the  filterable  viruses. 

Later  Miessner  and  Harms138  investigated  an  outbreak  of  abortion 
in  a  harem  of  28  mares,  17  of  which  aborted.  Rigid  search  failed  to 
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tind  bacteria,  and  Miessner  and  Harms  felt  compelled  to  ascribe  the 
disaster  to  a  virus. 

Numerous  influential  writers  claim  that  mares  abort  from  dourine. 
1  hus  equine  abortions  are  ascribed  to  bacteria  of  many  species,  to 
protozoa  and  to  viruses. 

Abortion  and  allied  phenomena  in  dairy  cattle  have  occupied  the 
leading  position  in  the  researches  upon  animal  diseases  for  four 
decades  and  naturally  the  list  of  bacteria  invading  the  pregnant 
uterus  is  greater  than  that  known  for  any  other  animal.  Liitje'2'1  lists 
especially  six  species  of  bacteria,  in  addition  to  tuberculosis,  which 
has  already  been  discussed — Bacillus  abortus  (Bang),  paratyphus, 
vibrio,  diplo-streptococci,  colon  bacilli  and  bacillus  pyogenes.  The 
relationship,  if  any,  between  these  and  similar  forms  occurring  in 
the  mare  is  undetermined.  Hutyra  and  Marek98  present  a  similar 
list  of  bacterial  species.  Recently  Abelein'  drew  attention  to  the 
prevalence  of  trichomonad  disease,  which  is  chiefly  characterized  by 
death  and  maceration  of  the  fetus  with  obstinate  pvometra.  His 
observations  have  been  duplicated  in  rapid  order  in  many  countries. 
There  remain,  after  those  abortions  attributed  to  bacteria  and  tricho- 
monads,  almost  50  per  cent  of  negatives  yet  to  be  acceptably  ex¬ 
plained.  If  the  views  of  Dimock  and  Edwards  and  those  of  Miessner 
and  Harms  are  accepted,  the  interesting  possibility  of  virus  abortion 
in  cattle  arises. 

I  he  prevalence  of  a  given  variety  of  bacterium  apparently  fluctu¬ 
ates  widely  according  to  location  and  date.  Udall205  reports  that  in 
the  ambulatory  clinic  of  the  New  York  State  Veterinary  College, 
among  253  abortions  studied  38.7  per  cent  were  negative  for  Bacillus 
abortus,  while  more  than  80  per  cent  of  the  cases  of  retained  after¬ 
birth,  metritis  and  dystocia  were  negative. 

Lienhardt,  Kitselman  and  Sawyer,120  reporting  their  findings  upon 
materials  from  119  cows  which  had  recently  aborted,  identified 
B.  abortus  in  34.5  per  cent.  Among  the  41  cases  yielding  Bacillus 
abortus,  twenty  other  pathogenic  bacteria  were  also  present.  Among 
the  other  65.5  per  cent  negative  to  B.  abortus,  59  cases  yielded 
pathogenic  forms  and  19  were  sterile.  Udall’s  observations  were  in  a 
highly  concentrated  dairying  region;  those  of  Lienhardt,  Kitselman 
and  Sawyer  were  among  beef  breeds  and  dairy  cows  not  under  high 
pressure.  The  ratio  of  infected  to  negatives  was  reversed  in  the  two 
observations. 

Liitje12'1  recognizes,  as  causes  of  abortion  in  swine,  B.  abortus, 
paratyphus,  and  diplococci.  Most  writers  mention  especially  the  B. 
abortus  infection. 
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The  first  infection  to  be  prominently  mentioned  in  association 
with  abortion  of  sheep  was  a  vibrio,  closely  resembling  that  found 
in  aborting  cows,  and  it  still  retains  much  of  its  prestige.  Liitje  assigns 
first  place  to  paratyphus  and  recognizes  diplococci  as  causing  some 
abortions.  In  association  with  me,  Carpenter2”  studied  a  highly 
virulent  outbreak  of  genital  disease  in  a  dock  of  235  ewes.  The  flock 
produced  57  viable  lambs  per  100  ewes;  the  others  aborted  or 
dropped  non-viable  lambs.  Ten  per  cent  of  the  ewes  perished  from 
puerperal  sepsis.  Studies  were  made  upon  twenty-four  aborted  fetuses 
or  lambs  which  died  young  or  were  killed  soon  after  birth.  Ten  of 
them  yielded  spirilla,  and  nine  of  the  ten  also  revealed  other  bacteria 
including  streptococci,  staphylococci  and  colon-aerogenes.  Twelve 
yielded  other  bacteria  without  vibrios. 

McFadyean  and  Stockman128  report  studies  upon  outbreaks  of 
bovine  abortion  in  numerous  herds,  with  an  abortion  rate  of  25-50 
per  cent.  They  observed  chiefly  the  vibrios  and  also  considered  them 
the  cause  of  infectious  abortion  in  sheep.  Other  bacteria  present  in 
some  cases  were  not  deemed  significant.  Howarth93  studied  a  virulent 
outbreak  of  genital  disease  in  a  herd  of  820  ewes.  Two  hundred  and 
nineteen  aborted,  of  which  101  died.  The  symptoms  were  like  those 
described  by  Carpenter  and  myself.  Vibrios  could  not  be  found.  A 
colon-like  organism  was  found,  and  the  injection  of  cultures  of  this 
into  ewes  was  followed  by  abortion.  Hindmarsh  and  Blumer92  ob¬ 
served  120  abortions  in  ewes.  One-fourth  of  the  diseased  ewes  died. 
They  recovered  cocci  and  bacilli,  but  no  vibrios.  The  symptoms  were 
as  described  by  Howarth.  Harms80  mentions,  as  the  cause  of  in¬ 
fectious  abortion  in  ewes,  an  organism  closely  resembling  Bacillus 
abortus  and  designated  Bacillus  paratyphi  abortus  ovis.  Cesari,29 
studying  the  problem  of  the  prevention  of  undulant  fever  in  man, 
cites  numerous  investigations  by  high  authorities,  in  which  the  dis¬ 
ease  in  man  was  apparently  caused  by  the  contact  with,  and  con¬ 
sumption  of  the  milk,  of  ewes  positive  to  the  agglutination  test  for 
Micrococcus  mclitcnsis  (Bruce),  which  if  not  identical  with,  is  un¬ 
questionably  closely  related  to  Bacillus  abortus  and  pathogenicallv 
interchangeable  with  it.  As  in  cows,  so  in  ewes,  according  to  avail¬ 
able  literature,  the  infection  is  most  common  and  virulent  among 
those  used  for  dairying. 

Among  goats  the  Micrococcus  mclitcnsis  type  of  organism  prevails. 
The  goat,  not  only  through  contaminated  milk,  but  by  contagion  to 
the  milkers  as  an  inherent  peril  of  their  work,  originally  occupied 
the  first  place  in  the  consideration  of  undulant  fever  in  man.  Prob¬ 
ably  other  organisms  are  present  in  abortions  in  goats,  as  well  as  in 
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other  species  of  domestic  animals,  but  the  prominence  of  the  goat 
in  the  undulant  fever  problem  has  served  to  rivet  the  almost  ex¬ 
clusive  attention  upon  the  melitensis  organism. 

I  he  incidence  of  abortion  in  goats  harboring  Micrococcus  meli¬ 
tensis  has  been  both  asserted  and  denied.  Apparently  the  observa¬ 
tions  have  not  been  made  in  similar  environments.  The  researches 
of  Meyer  and  Eddie'  "  present  incontrovertible  evidence  that  the 
abortion  ratio  is  very  high  in  herds  where  a  large  proportion  of  the 
animals  are  positive  to  the  agglutination  test.  As  in  swine,  so  in  the 
goat,  the  infection  appears  to  be  of  exalted  virulence. 


Fig.  91.  Necrotic  Swine  Embryos. 

1,  2,  Necrotic  embryos,  the  membranes  of  which  have  been  incised  to  brinp  the 
embryos  into  view;  3,  a  necrotic  embryonic  sac  in  which  the  embryo  can  not  be  identi¬ 
fied  ;  4,  5,  healthy  fetuses  from  the  same  uterus. 

If  abortion  be  defined  as  the  observed  expulsion  of  a  fetal  cadaver 
or  of  fetal  cadavers,  it  is  preeminently  a  phenomenon  of  unipara. 
When  a  uniparous  fetus  perishes,  the  earlier  it  is  expelled,  the  less 
danger  to  the  uterus  from  fetal  decomposition.  Once  the  uterus  has 
been  emptied  of  the  cadaver,  the  maximum  facility  is  provided  for 
any  available  recovery  of  the  inevitably  diseased  maternal  placenta, 
and  the  greatest  opportunity  is  offered  for  the  preservation  of  fer¬ 
tility.  Among  multipara,  the  expulsion  of  a  fetal  cadaver,  while  there 
are  numerous  apparently  healthy  fetuses  present,  almost  inevitably 
involves  also  the  expulsion  of  all  these  and  thereby  causes  serious 
interference  with  reproduction.  The  pregnant  uteri  of  sows  com¬ 
monly  contain  one  to  several  dead  ova,  which  as  a  rule  are  not  ex¬ 
pelled  before  term.  Instead  they  are  resorbed  if  they  die  in  early 
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pregnancy,  or  if  larger,  as  in  Figs.  18,  91  and  92,  they  become  desic¬ 
cated  as  papyraceous  mummies.  They  apparently  carry  no  great 
peril  for  the  other  fetuses,  which  may  develop  approximately  nor¬ 
mally.  When  birth  occurs,  the  papyraceous  remnants  are  expelled 
along  with  the  normal  young,  and  are  immediately  eaten  along  with 
the  fetal  placenta.  They  are  not  mentioned  as  abortion.  When  a 
multiparous  fetus  dies  at  or  near  term  it  tends  to  undergo  putre¬ 
faction  with  marked  emphysema.  Again  this  is  not  classed  as  abor¬ 
tion  by  most  observers.  Abortion  in  multipara  is  generally  taken 
to  mean  the  simultaneous  emptying  of  the  uterus  of  all  fetuses  either 
dead  or  non-viable.  In  such  cases,  as  already  stated,  Bacillus  abortus 
is  often  present  in  swine.  The  bacteriology  of  the  papyraceous  mum- 


Fig.  92.  Necrotic  and  Healthy  Swine  Embryos  from  the  same  Uterus. 

1.  Necrotic  embryo;  2,  healthy  embryo;  3,  necrotic  tips  of  fetal  sac. 

mies,  and  of  the  putrid,  emphysematous  single  fetuses  in  the  pres¬ 
ence  of  viable  ones,  is  unknown. 

By  far  the  most  search  has  been  made  for  Bacillus  abortus  and  it 
has  been  recorded  in  man,  in  all  domestic  animals,  the  domestic  fowl, 
rabbit  and  guinea  pig.  Tunnicliff  and  Marsh200  report  the  prevalence 
of  the  bacillus  in  the  bison  ( Bison  americanus )  and  in  the  elk  ( Cervus 
canadensis  or  Wapiti).  Approximately  one-half  of  the  tested  animals 
were  positive  by  the  agglutination  test  and  several  bison  bulls  yielded 
pure  cultures  from  the  testicles.  Tunnicliff  and  Marsh  failed  to 
establish  the  occurrence  of  abortion  in  association  with  invasion. 
There  are  no  records  of  extensive  search  for  the  bacillus  in  any 
species  of  animal,  domestic  or  wild,  in  which  it  has  not  been  found. 
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I  he  available  records  justify  the  assumption  that  it  may  be  present 
generally  in  wild  ruminants. 

The  Symptoms  of  Bacterial  Abortion 

W  hen  a  fertilized  uniparous  ovum  dies  very  early,  before  any 
firm  tissues  have  been  formed,  it  promptly  disappears  without  leav¬ 
ing  detinite  trace.  If  the  ovum  of  the  cow,  for  example,  dies  within 
a  few  days  after  fertilization,  its  inhibitory  action  upon  the  corpus 
luteum  is  destroyed,  that  body  disappears  much  as  if  fertilization 
had  failed,  a  new  follicle  matures,  and  the  cow  may  again  be  in  heat 
at  21  days.  It  is  impossible  to  differentiate  such  early  death  from  non¬ 
fertilization.  The  ovaries  of  the  multiparous  sow,  when  examined 
shortly  after  conception,  reveal,  by  the  number  of  corpora  lutea,  the 
number  of  ova  discharged  but  do  not  authentically  indicate  that  all 
were  fertilized.  If  an  ovum  has  lived  for  several  weeks,  the  uterus 
frequently  shows  in  certain  areas,  embryonic  debris. 

Somewhat  later,  if  the  bovine  ovum  dies,  it  may  in  manv  cases 
be  resorbed,  or  it  may  be  expelled.  Infrequently  one  sees  hanging 
from  the  vulva  an  elongated  embryonic  sac,  looking  like  a  string 
of  mucus,  in  which  may  be  seen,  upon  careful  examination,  an  em¬ 
bryo  5  to  10  mm.  long.  Most  such  ova  pass  unseen,  and  the  phenom¬ 
enon  is  designated  sterility.  Such  embryonic  death  disturbs  the 
estrual  cycle  and  the  cow  is  again  in  heat  after  an  irregular  interval 
of  30  to  60  or  more  days.  The  dead  embryo  is  retained  in  the  sow, 
if  live  embryos  are  present,  and  the  cadaver  slowly  disintegrates  or 
desiccates.  The  corpus  luteum  occupying  the  follicle  from  which  the 
ovum  came,  so  far  as  known,  always  remains  intact. 

As  pregnancy  advances,  the  death  and  expulsion  of  the  uniparous 
ovum  becomes  increasingly  obvious.  Among  stanchioned  dairy  cows, 
when  a  fetus  10  to  20  cm.  long  dies  and  is  expelled,  it  is  not  in¬ 
frequently  found  in  the  gutter,  the  ovum  being  complete,  with  all 
its  membranes.  As  a  rule  early  abortions  in  cows  are  not  associated 
with  recognizable  bacterial  invasion.  The  bacterial  search  in  the 
dairy  cow  has  been  preeminently  directed  toward  Bacillus  abortus 
infection,  which  may  have  sometimes  diverted  attention  from  other 
invaders.  There  is  much  reason  to  suspect,  in  a  large  ratio  of  cases 
of  early  abortion,  where  bacteria  and  other  invaders  have  not  been 
identified,  that  the  fertilized  ovum  is  so  malformed  or  perilously 
weak,  owing  to  fundamental  defects  of  the  unfertilized  ovum  itself 
or  of  the  fertilizing  spermatozoon,  that  it  is  incapable  of  embryo- 
logical  survival. 
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When  pregnancy  has  become  more  advanced,  and  the  bovine  ovum 
perishes  at  the  4th  or  5th  month  or  later,  the  abortion  may  be  recog¬ 
nized  by  the  discovery  of  the  fetus  in  a  large  ratio  of  cases.  A  second 
symptom  then  emerges:  the  afterbirth  is  retained  for  several  hours. 
Bacteria  of  various  types,  and  other  invaders,  appear  in  an  increasing 
ratio  of  cases. 

After  mid-term,  impending  abortion  is  often  revealed  by  untimely 
engorgement  of  the  mammae,  but  this  is  not  universal.  Enlargement 
of  the  udder  with  lactation  may  occur  in  a  non-pregnant  female  when 
in  heat.  When  one  of  equine  or  bovine  twins  dies,  there  is  frequently 
an  associated  engorgement  of  the  mammae,  although  abortion  may 
not  occur;  instead  the  dead  fetus  may  undergo  papyraceous  mummi¬ 
fication  and  the  pregnancy  may  continue  to  term.  The  death  of  one 
or  several  swine  fetuses,  while  others  remain  healthy,  does  not,  so 
far  as  known,  produce  any  visible  symptoms:  the  mammae  are  not 
enlarged  or  otherwise  changed;  the  sow  exhibits  no  signs  of  ill 
health. 

When  an  equine  or  bovine  fetus  dies  at  or  near  term,  and  the 
lesions  are  such  that  its  expulsion  follows,  the  abortion  frequently 
occurs  unheralded  until  labor  sets  in.  In  other  cases  there  appear  the 
usual  symptoms  of  impending  parturition.  The  expulsion  of  the  fetus, 
when  large,  is  regularly  less  vigorous  and  more  prolonged  than  in 
physiological  birth.  The  atonic  state  of  the  uterus,  together  with  the 
inanimate  fetus,  leads  frequently  to  dystocia. 

I  he  lines  of  demarcation  between  abortion,  still-birth  (born  dead) 
and  premature  birth  are  technicalities  which  vary  in  their  meaning 
according  to  the  interpretation  of  the  speaker.  Thus  Lothe124  speaks 
of  a  cow  which  aborted  and  the  calf  lived.  The  designation  was  based 
upon  the  duration  of  gestation.  Lubbehusen,  Fitch  and  Boyd125  re¬ 
port  that  certain  cows  calved  normally  in  which  the  calf  (fetus) 
was  dead.  When  the  important  facts  are  stated  the  definition  of  the 
phenomenon  is  only  of  academic  interest.  Unless  otherwise  indicated, 
it  is  intended  in  this  treatise  that  abortion,  in  unipara,  shall  signify 
the  known  expulsion  of  a  fetal  cadaver.  In  multipara,  it  shall  signify 
the  expulsion  of  fetal  cadavers,  unassociated  with  the  birth  of  viable 
young.  It  will  be  aimed  to  restrict  birth  to  the  expulsion  of  viable 
young — that  is,  birth  shall  mean  that  living  young  has  passed  from 
the  intra-uterine  to  the  extra-uterine  life. 

The  Lesions  of  Bacterial  Abortion 

Writers  frequently  report  the  examination  of  aborted  fetuses  in 
which  they  identified  no  macroscopic  lesions.  Some  of  them  appar- 
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ently  fail  to  clearly  distinguish  between  the  fetus  and  the  ovum,  with 
the  latter  term  including  the  fetus  and  its  envelopes  and  fluids.  Some 
pass  by  the  fetal  membranes,  which  constitute  the  outer  line  of  de¬ 
fense  of  the  young,  and  are  logically  the  first  tissues,  along  with  the 
endometrium,  to  suffer  injury  from  bacterial  invaders. 

The  inference  is  possibly  drawn  that  the  abortion  was  not  caused 
by  lesions.  The  conclusion  is  probably  erroneous.  I  recently  had 
occasion  to  examine,  after  slaughter  as  a  non-breeder,  a  cow  which 
had  been  repeatedly  bred  at  intervals  of  30  to  40  days.  The  uterus 
contained  an  ovum  of  perhaps  20  days.  The  small  embryonic  sac 
bore  no  macroscopically  visible  cotyledons,  as  was  to  be  expected 
at  that  time.  Upon  the  ovarian  side  of  the  ovum  there  existed  a 
comparatively  large  volume  of  thick  pus.  The  volume  of  pus  ex¬ 
ceeded  the  size  of  the  ovum.  The  ovum  would  logically  have  been  ex¬ 
pelled  at  an  early  date,  and  had  it,  by  chance,  been  found,  it  would 
not  have  shown  macroscopic  lesions. 

The  pus  might  readily  have  been  expelled  unseen.  But  lesions  ex¬ 
isted  in  the  endometrium  which  were  not  clinically  visible.  The  abor¬ 
tion  would  not  have  been  lesionless. 

The  fetal  membranes  of  the  adeciduate  domestic  animals — soli- 
peds,  ruminants  and  swine — provide  in  each  case,  after  their  ex¬ 
pulsion,  an  authentic  replica  of  the  maternal  placenta.  If  the  mem¬ 
branes  are  retained,  the  retention  itself  is  proof  of  lesions. 

My  colleagues  and  I243  in  extended  studies  encountered  no  case 
of  abortion  in  which  disease  was  not  authentically  registered  upon 
the  fetal  membranes,  and  it  was  indisputably  shown  that  parallel 
lesions  existed  in  the  uterine  placentae.  The  fetus  itself  sometimes 
fails  to  reveal  lesions  which  are  recognized.  However,  the  fetal  mem¬ 
branes  and  fetus  jointly  constitute  the  ovum,  and  the  fetal  placenta 
is  by  far  the  most  vital  organ  of  the  intra-uterine  individual.  A s  is 
the  fetal  placenta,  so  is  the  fetus.  The  oft  seen  statement  that  the 
new-born  young  was  physiological  and  that  its  afterbirth  was  re¬ 
tained  is  in  direct  conflict  with  the  fundamental  principles  of  repro¬ 
duction  and  with  clinical  observation. 

The  lesions  accompanying  abortion  vary  according  to  genus  and 
species.  The  placentae  of  ruminants  are  caruncular.  The  bovine 
uterus,  as  indicated  in  Fig.  15,  has  four  parallel  rows  of  caruncles, 
with  a  total  of  about  140.  Corresponding  with  these  is  an  equal 
number  of  cotyledons  upon  the  allantochorion.  The  caruncles,  as 
pregnancy  advances,  grow  out  from  the  general  level  of  the  uterine 
mucosa  for  a  distance  of  approximately  two  inches.  They  constitute 
a  vast  colonnade,  contacting  the  cotyledons  of  the  chorion.  The 
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resultant  utero-chorionic  space  constitutes  a  vast  sac.  When  near 
term  the  allantochorion  of  the  cow,  with  a  single  fetus,  is  eight  to 
ten  feet  long,  and  about  three  feet  in  circumference,  so  that  the 
chorionic  walls  on  one  side  and  the  uterine  mucosa  on  the  other 
provide  fifty  to  eighty  square  feet  of  sac  wall.  The  walls  are  in¬ 
differently  vascular,  compared  with  the  caruncles  and  cotyledons.  In 
this  vast  cavity,  bacteria  of  favorable  type  may  grow  and  spread 
widely  without  important  mechanical  barrier,  within  a  comparatively 
neutral  sac.  This  cavity  is  well  illustrated  in  Colored  Plate  I. 

The  cavity  serves  as  a  commodious  repository  for  any  exudates 
and  tissue  debris  which  may  result  from  the  activity  of  invaders.  In 
the  presence  of  chronic  infection  the  exudates  and  debris,  mixed  with 
the  invader,  may  attain  a  volume  of  several  liters.  Early  in  the  re¬ 
searches  this  exudate  attained  the  distinction  of  ‘‘the  exudate  of  con¬ 
tagious  abortion.”  It  is  a  yellowish,  or  brown-yellow,  putty-like  mass, 
extremely  adhesive.  It  is  largely  massed  about  the  stalks  or  necks  of 
the  caruncles,  apparently  because  the  caruncular  columns  tend  to 
create  a  vacuum  at  this  point,  into  which  the  exudate  is  pressed. 
The  foci  from  which  it  usually  extends  are  the  cervix  and  the  ovarian 
poles  of  the  cornua. 

The  exudate  and  tissue  detritus  apparently  emanate  chiefly  from 
the  periphery  of  the  placental  areas,  in  which  the  notable  macro¬ 
scopic  lesions  occur.  (Vide  Fig.  39.)  These  consist  chiefly  of  necrosis 
of  the  placental  tufts  of  the  fetal  cotyledons  and  a  corresponding 
destruction  of  the  tissues  of  the  caruncles.  Both  the  uterine  and 
chorionic  tissues  may  undergo  complete  necrosis  and  the  necrotic 
non-gravid  chorion,  in  a  state  of  papyraceous  desiccation  or  of  puru¬ 
lent  decomposition,  lie  immersed  in  the  exudate  as  shown  in  Colored 
Plate  II.  Inevitably  the  inter-cotyledonal  area  of  the  chorion,  in 
contact  with  the  exudate,  undergoes  important  pathological  changes. 
The  chorion  becomes  edematous,  thickened,  and  sometimes  definitely 
indurated,  of  a  leathery  consistency.  Naturally,  in  such  environment, 
superficial  calcification  of  both  endometrium  and  chorion  frequently 
occurs. 

This  “exudate  of  contagious  abortion”  is  not  readily  observed  after 
the  female  has  aborted  or  given  birth  to  young.  The  Hood  of  mucus 
or  other  uterine  secretions  tends  to  dissolve  the  exudate  and  cause 
its  disappearance.  It  is  best  observed  in  slaughtered  animals  while 
the  fetus  remains  in  utero  and  the  membranes  intact.  It  is  distin¬ 
guishable  by  careful  inspection  of  the  promptly  expelled  fetal  mem¬ 
branes.  It  is  not  confined  to  aborting  females,  but  may  be  present 
in  females  calving  at  term,  with  viable  young. 
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Similar  exudates  occur  in  genital  disease  of  ewes  associated  with 
abortion,  non-viable  young  and  metritis,  but  in  my  observations  they 
are  of  a  darker  brown  color.  In  the  abortion  of  goats  the  attention  has 
been  focused  upon  the  presence  of  Micrococcus  melitensis  and  the 
associated  undulant  fever  of  man.  I  find  no  description  of  the  lesions 
of  the  fetal  membranes  and  endometrium;  presumably  they  are 
quite  similar  to  those  in  the  cow  and  ewe. 

I  he  injuries  to  the  uterine  walls  are  without  limit.  Often  the 
caruncles  become  necrotic  and  slough  away.  The  necrosis  may  rarely 
include  the  entire  endometrium  and  leave  the  cornual  cavities  as  sup¬ 
purating  fistulae.  Septic  metritis  is  not  rare  in  bovine  abortion.  In 
Fable  I,  Heifer  1  died  suddenly  from  acute  sepsis  without  having 
shown  signs  of  abortion.  After  having  aborted,  it  is  not  at  all  rare 
for  the  cow  to  perish  from  sepsis  so  soon  after  aborting  or  calving 
that  it  is  impossible  to  avoid  the  conclusion  that  the  infection  had 
existed  within  the  utero-chorionic  space  for  weeks  or  months.  The 
incidence  of  mortal  sepsis  in  abortion  in  ewes  is  appalling,  reaching 
as  high  as  50  per  cent. 

The  lesions  accompanying  bacterial  abortion  in  the  mare  and  other 
solipeds  unavoidably  differ  from  those  in  ruminants,  owing  to  the 
absence  of  a  utero-chorionic  cavity.  Research  workers  upon  abor¬ 
tion  in  mares  have  generally  focused  their  attention  upon  bacterio¬ 
logical  tests  and  paid  scant  attention  to  the  lesions  in  the  fetal  mem¬ 
branes  and  endometrium.  Mares  in  the  act  of  aborting  or  immediately 
following  the  phenomenon  have  not  been  destroyed  and  post  mortem 
studies  made.  It  is  common  to  state  that  the  mares  show  no  abnor¬ 
malities  in  temperature,  appetite  or  general  appearance,  and  that 
no  genital  discharge  commonly  follows.  The  diffuse  placenta  of 
solipids,  contacting  the  entire  endometrium  uniformly  from  the  two 
ovarian  poles  to  the  cervix,  offers  scant  opportunity  for  pus  or  other 
product  of  disease  to  accumulate  between  the  maternal  and  fetal 
placental  tissues.  In  one  mare  I  observed  first  a  discharge  of  two  or 
three  liters  of  pus  from  the  vagina.  Upon  vaginal  palpation  it  was 
readily  determined  that  it  had  come  from  an  abscess  cavity  at  the 
os  uteri  internum,  the  walls  of  which  consisted  of  the  chorion  and 
the  uterine  wall.  After  the  fetal  cadaver  was  expelled  and  the  fetal 
membranes  came  away,  the  walls  of  the  chorion  over  the  abscessed 
area  presented  the  ordinary  macroscopic  appearances  of  an  abscess 
wall  of  other  parts;  there  was  induration  and  very  marked  thicken¬ 
ing.  Such  inter-placental  abscessation  is  probably  rare. 

According  to  my  observations24'  the  lesions  are  most  frequently 
general  over  the  entire  placental  surface.  Thus  in  Fig.  30,  the  lesions 
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Fig.  93.  Grossly  Diseased  Equine  Allantois,  Viewed  from  the  Amniotic  Side. 

1,  A  Y-shaped  fibrinous  clot  12x2x1  inches.  Upon  placental  side,  opposite  the  center 
of  the  clot  was  an  old  brown  necrotic  patch  which  extended  through  the  chorion  to 
the  clot  upon  the  amniotic  side.  About  the  necrotic  area  the  diseased  chorion,  3,  was 
greatly  thickened,  as  compared  with  4,  a  less  diseased  area.  A  smaller  necrotic  area  is 
shown  at  2.  The  turn-viable  foal,  born  at  term,  died  from  sepsis  after  a  few  hours. 

which  caused  prolonged  gestation  (the  mare  carried  the  critically 
diseased  foal  387  days — or  one  year,  22  days)  included  universal 
thickening  of  the  chorion,  which  was  deeply  injected  and,  as  shown 
in  the  figure,  thickly  studded  over  with  small  calcified  areas.  The 
afterbirth  weighed  24  pounds,  approximately  two  or  three  times  the 
normal.  Good  and  Smith7 ”  state  that  the  incubation  period  of  equine 
infectious  abortion  is  ten  to  twelve  days.  Their  conclusion  seems  to 
have  been  based  upon  the  experimental  inoculation  in  the  jugular 
vein  of  pregnant  mares  with  the  organism  they  indicted  for  the  abor- 
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tion.  How  widely  that  may  differ  from  natural  invasion  is  not  known, 
but  we  do  know  that  as  a  rule  bacteria  or  other  injurious  substances 
injected  directly  into  the  blood  stream  act  far  more  rapidly  and 
surely.  Most  of  the  lesions  I  have  observed  in  equine  abortion  were 
not  produced  in  ten  days.  The  afterbirth  of  the  mortally  ill  foal, 
born  at  term,  illustrated  in  Fig.  93,  weighed  eighteen  pounds  and, 


Fig.  04.  Vascular  Allantois  of  Mare,  Prepared  Same  as  Fig.  162  in  order  to  show 
vascular  anastomoses  near  the  mesian  line  opposite  the  mesometrial  line  of  attachment. 

1,  2,  Arterial  trunks;  2,  2,  ordinary  anastomose:;  4,  multiple  anastomosis.  (Cornell 
Veterinarian) 

besides  the  general  induration  and  thickening,  showed  a  necrotic 
area,  Y-shaped,  twelve  inches  long  by  two  inches  wide  and  one  inch 
thick,  involving  the  entire  thickness  of  the  allantochorion.  A  smaller 
necrotic  area,  also  extending  completely  through  the  chorion,  was  so 
far  developed  that  it  fell  out  of  the  wall  of  its  own  weight  during 
gentle  manipulation. 


Fig.  95.  The  Equine  Vascular  Allantois  from  a  Nine  Months’  Abort,  Showing  Gross  Enlargement  and  Obscure  Outlines 

of  the  Sinusoidal  Vessels.  (Cornell  Veterinarian) 
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I  lie  more  common  type  which  I  have  observed,  consists  of  a  diffuse 
placentitis,  which  some  might  term  arterio-phlebitis.  The  vascular 
allantois  of  the  mare  consists  of  a  highly  spectacular  vascular  tissue 
in  which  the  capillaries  constitute  a  vast  mass  of  vessels.  The  death 
of  the  vascular  system  and  the  fetus  dependent  upon  it  may  be  very 
swift.  In  a  short  time  the  death  of  the  tissues,  with  serous  infiltration 
beclouds  the  organ,  the  capillaries  are  enlarged,  nodular  in  appear¬ 
ance,  and  constitute  an  indistinct  mass  of  vessels  as  indicated  in 
h  ig.  95.  \\  hile  the  spread  of  the  infection  was  apparently  very  rapid, 
it  is  not  known  how  long  it  may  have  existed  in  the  cervical  canal 
or  in  other  convenient  hiding  place  pending  favorable  opportunity 
for  expansion. 

The  lesions  of  abortion  in  swine  have  not  been  notably  recorded. 


The  Diagnosis  of  Bacterial  Abortion 

Following  the  discovery  of  Bacillus  abortus  and  its  virtually  uni¬ 
versal  acceptance  as  the  cause  of  all  abortions  resulting  from  con¬ 
tagion  in  cattle,  the  lesions  found  in  the  utero-chorionic  space,  with 
the  presence  of  the  peculiar  exudate  designated  as  “the  exudate  of 
contagious  abortion,’’  were  generally  accepted  as  authentic  proof 
of  the  identity  of  the  invader.  When  it  became  known  that  many 
species  of  bacteria  invaded  the  pregnant  bovine  uterus  and  were 
associated  with  abortion,  the  confidence  in  the  existence  of  lesions 
by  which  the  species  of  the  invader  could  be  positively  determined 
began  to  lose  force.  As  early  as  1909,  in  the  course  of  abattoir  in¬ 
vestigations,  I224  had  occasion  to  study  more  than  twenty  diseased 
uteri  of  pregnant  cows,  in  the  slaughter  houses  at  Chicago,  Kansas 
City,  Omaha,  Denver  and  Fort  Worth.  The  uteri  contained  the 
characteristic  “exudate  of  contagious  abortion.”  Material  from  prac¬ 
tically  all  these  was  forwarded  to  the  Bureau  of  Animal  Industry  and 
to  the  bacteriological  department  of  the  N.Y.  State  Veterinary  Col¬ 
lege,  and  from  a  majority  of  the  cases  to  Dr.  L.  Enos  Day  in  charge 
of  the  B.A.I.  Chicago  laboratory,  for  bacteriological  search.  Bacillus 
abortus  was  not  recognized  in  any  case  by  any  one  of  the  three 
laboratories.  Smith1''2  reporting  studies  upon  a  series  of  bovine  abor¬ 
tions  associated  with  spirilla,  in  which  Bacillus  abortus  was  absent, 
states  that  a  macroscopic  examination  of  the  fetus  fails  to  reveal 
lesions  by  which  the  bacterium  to  be  found  can  be  foretold.  Later 
he  states  that  the  lesions  in  the  fetal  membranes  associated  with  the 
two  invaders  are  unlike,  but  fails  to  state  in  what  respect.  Plum157 
states  that  in  bovine  abortion  due  to  tuberculosis  the  lesions  are  not 
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distinguishable  from  those  of  Bacillus  abortus.  I  dalb  states: 
“While  the  symptoms  and  lesions  of  Bang’s  disease  are  characteristic, 
they  are  not  pathognomic,  since  identical  phenomena  may  be  caused 
by  other  viruses  or  causes.”  There  are  few  today  who  consider  that 
the  lesions  occurring  in  the  uterus,  fetus  and  fetal  membranes,  in 
association  with  bacterial  abortion,  afford  secure  ground  for  fore¬ 
telling  the  species  of  bacterium  which  is  present. 

The  differential  diagnosis  is  based  upon  bacteriological  search  or 
serological  or  other  tests  based  upon  bacteriology.  If  Bacillus  abortus 
is  identified  in  the  aborted  fetus  or  its  membranes,  or  if  the  blood  of 
the  dam  reacts  to  the  agglutination  test,  the  abortion  is  ascribed  to 
that  bacillus. 

Early  abortions  in  the  cow  largely  pass  unseen.  The  abortions 
occurring  during  the  first  three  months  which  have  been  studied 
have  generally  failed  to  reveal  the  presence  of  any  species  of  bacteri¬ 
um  or  other  invader.  No  adequate  cause  for  these  early  abortions  has 
yet  been  discovered.  No  logical  reason  has  yet  been  offered  to  in¬ 
dicate  that  the  factor  which  causes  the  very  early  abortions  ceases 
to  be  effective  with  the  advent  of  bacteria.  If  the  pathogenic  force 
which  causes  early  abortion  persists  after  the  invasion  of  bacteria, 
some  question  may  arise  regarding  the  relative  importance  of  the 
two  forces.  This  is  rendered  more  important  by  the  fact  that  many 
abortions  occur  throughout  gestation  in  which  no  bacteria  or  other 
accepted  causes  are  recognizable.  So  there  is  room  for  the  suspicion 
that  forces  not  yet  indentifiable  act  in  numerous  abortions,  even 
though  pathogenic  invaders  are  recognized.  Further  studies  of  those 
abortions  caused  by  as  yet  unrecognizable  agencies  would  vastly 
strengthen  the  authenticity  of  diagnosis  and  might  aid  materially 
in  any  efforts  at  control. 

The  chief  diagnostic  methods  are:  microscopical  search  for  the 
invader  in  the  diseased  tissues  or  excretions;  the  inoculation  of  vul¬ 
nerable  laboratory  animals  with  the  diseased  tissues;  the  growing 
of  the  bacteria  on  suitable  laboratory  media;  and  the  agglutina¬ 
tion  and  complement-fixation  tests.  Positive  recognition  of  given 
bacteria  by  any  of  the  three  first  tests  is  factual  and  enables  the 
observer  to  draw  conclusions.  The  agglutination  test,  which  is  by  far 
the  most  frequently  used  for  diagnostic  purposes,  especially  in  the 
detection  of  the  presence  in  the  system  of  Bacillus  abortus,  is  gen¬ 
erally  accepted  as  being  highly  reliable.  Like  all  diagnostic  means, 
it  has  its  weaknesses.  In  1912  I232  inoculated  three  heifers  in  first 
pregnancy,  intravenously,  with  living  abortion  bacilli.  The  heifers 
had  been  reared  in  isolation,  had  conceived  at  first  service  and  were 
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negative  to  the  agglutination  test  at  1:25  when  inoculated.  All  be¬ 
came  positive  at  1:1000  in  from  eleven  to  twenty  days;  the  titre 
dropped  to  1:200  after  65-95  days  and  to  negative  at  1 :50  in  157  to 
164  days.  One  heifer  aborted  at  164  days.  Her  blood  at  that  date 
was  negative  and  her  uterus  yielded  Bacillus  abortus  in  abundance. 
Hart  and  1  raunC  report  that  in  29  milk  samples  positive  for  Bacillus 
abortus,  the  blood  of  the  cows  was  negative  to  the  agglutination 
test  in  six  cases  among  fifteen  cows.  Doyle  and  Beckett41  find  that 
cows  negative  to  the  agglutination  test  not  rarely  show  Bacillus 
abortus  in  their  milk.  Lubbehusen,  Fitch,  and  Boyd'25  show  that 
among  fifty  experiment  animals  they  found  three  (six  per  cent)  in 
which  the  blood  of  the  cow  was  negative  to  the  agglutination  test 
while  the  milk,  and  in  one  case  also  the  placenta,  yielded  Bacillus 
abortus.  C  omparatively  little  study  has  been  devoted  to  the  question, 
but  the  available  records  make  it  clear  that  an  important  ratio  of 
animals  carry  abortion  bacilli  in  the  milk  or  in  the  placenta  when  the 
blood  is  negative  to  the  agglutination  test. 


The  Avenue  and  Date  of  Invasion 

I  here  has  been  great  conflict  of  opinion  during  the  past  forty 
years  concerning  the  date  and  avenue  of  invasion  by  Bacillus  abor¬ 
tus,  the  principles  of  which  are  applicable  generally  to  bacillary  in¬ 
vasion  of  the  reproductive  system.  The  divergence  of  opinion  still 
persists.  Vv  hen  an  ovum  and  a  spermatozoon  unite  to  constitute  a 
new  individual  and  one  or  both  cells  are  defective,  the  fertilized 
ovum  is  inevitably  weak  and  may  readily  fall  prey  to  invading  bac¬ 
teria  not  highly  dangerous  for  ideally  healthy  ova.  When  a  fertilized 
ovum  enters  a  uterine  cavity  containing  bacteria  not  sufficiently 
virulent  to  bar  fertilization  by  one  of  the  billions  of  spermatozoa,  the 
invaders  may  have  the  power  to  destroy  the  life  of  the  young  ovum. 

Here  arise  conflicts  in  observation.  In  1909,  I)r.  L.  Enos  Day  in 
charge  of  the  Bureau  of  Animal  Industry  laboratory  at  Chicago,  at 
my  solicitation  made  cultures  from  the  uterus  or  the  fetal  fluids  from 
forty-three  bovine  females  in  the  abattoir.  The  results  were  pub¬ 
lished  in  191 8.~  7  Eighteen  non-pregnant  uteri  yielded  bacterial  cul¬ 
tures  (streptococci,  staphylococci,  bacilli),  while  twenty-five  gravid 
uteri  yielded  cultures  in  eight  animals.  The  fetuses  ranged  from  one- 
fourth  to  fourteen  inches  in  length.  They  were  largely  discarded 
dairy  animals.  Hagan7"  reported  the  results  of  bacterial  search  upon 
twenty  uteri.  Among  these  were  ten  non-pregnant  animals,  eight  of 
which  yielded  cultures,  while  among  the  sixteen  gravid  uteri,  twelve 
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yielded  bacterial  growths  and  two  were  negative.  1  lie  material  stud¬ 
ied  by  Hagan  was  all  from  dairy  discards.  I  wo  of  the  non-gravid 
uteri  were  macroscopically  diseased,  and  exudate  was  present  in 
two  of  the  pregnant  uteri.  The  bacterial  types  included  micrococci, 
streptococci,  and  colon  organisms.  Bacillus  abortus  was  not  identi¬ 
fied.  The  duration  of  pregnancy  was  estimated  at  from  two  to  eight 
and  one-half  months.  Growths  were  obtained  from  the  utero- 
chorionic  space,  umbilical  vein,  allantoic,  and  amniotic  fluids.  I  he 
materials  of  Hagan  emanated  from  a  concentrated  dairying  region, 
while  those  of  Day  came  from  a  mixed  beef-producing  and  conserva¬ 
tive  dairying  area.  Day  made  as  a  rule  but  one  or  two  cultures  per 
uterus,  while  Hagan  made  several.  In  the  same  publication  also 
Carpenter  reports  upon  the  bacteriological  search  of  the  uteri  ol 
fifteen  sterile  or  tubercular,  non-pregnant  animals,  with  bacterial 


growths  from  eleven. 

Beller10  reports  extended  bacteriological  studies  in  cows  and  ewes 
at  the  termination  of  pregnancy.  In  one  group  of  twenty-three  cows, 
with  two  abortions,  one  case  of  septic  metritis,  one  non-viable  calf 
and  nineteen  healthy  calves,  Beller  obtained  cultures  from  the  navel 
sheath  or  placenta  or  both  in  twenty-two  animals.  Among  fifteen 
ewes  he  obtained  cultures  from  the  amniotic  fluid  in  seven,  from 
the  allantoic  fluid  in  seven  and  from  the  placental  vessels  in  eight. 
Cultures  from  the  amniotic  fluid  of  eight  cows  were  positive  in  all. 
The  allantoic  sac  of  the  cow  regularly  ruptures  too  early  in  labor 
to  facilitate  reliable  cultural  tests  of  the  allantoic  fluid:  one  such 
culture  was  made  and  was  positive.  The  placental  vessels  of  all  eight 
yielded  bacterial  cultures.  Hagan7'1  studied  the  meconium  of  four¬ 
teen  calves  from  two  herds  and  recovered  bacteria  from  five  (35.7 
per  cent)  under  conditions  which  indicated  intra-uterine  infection. 

Numerous  investigators  claim  that  the  uteri  of  healthy  domestic 
animals  are  bacteria-free.  Fitch  and  Bishop'30,  after  studying  126 
uteri,  secured  bacterial  growths  in  28,  or  22  per  cent.  They  attribute 
the  occurrence  of  bacterial  grows  upon  their  media  to  contamina¬ 
tions  due  to  their  errors  in  technic.  They  conclude:  “It  is  our  judg¬ 
ment,  based  upon  our  experiences  and  the  results  we  have  obtained 
in  this  study,  that  many  of  the  bacteria  mentioned  by  other  inves¬ 
tigators  as  occurring  in  the  bovine  uterus  were  external  contaminants 
and  were  not  present  within  the  cavity  of  the  uterus,” — “the  healthy 
bovine  uterus  is,  in  general,  free  from  bacteria.” 

The  conflict  of  opinion  between  bacteriologists  regarding  the  fre¬ 
quent  presence  of  bacteria  not  pathogenically  active  in  the  uteri  of 
clinically  healthy  females,  places  the  clinician  between  Scylla  and 
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C  harybdis.  It  is  a  question  of  vital  concern.  If  the  clinically  healthy 
uterus  is  uniformly  free  from  bacteria  or  other  invaders  capable  of 
producing  disease,  then  the  clinical  veterinarian  and  the  animal 
husbandman  may  neglect  with  impunity,  in  so  far  as  eventual  re¬ 
productive  power  is  concerned,  all  regard  for  the  health  of  the  ovum, 


Fig.  96.  Necrotic  Tips  of  Bovine  Fetal  Sacs. 

1>  C  L  Living  chorion;  2,  necrotic  tips;  3,  chorionic  placenta.  (Cornell  Veterinarian ) 


the  new-born  and  the  young  up  to  breeding  time.  It  will  only  be 
necessary  to  erect  a  barrier  against  invasion  during  pregnancy.  That 
has  been  the  attitude  in  general  in  the  past,  and  those  who  have 
watched  the  etlects  know  only  too  well  that  the  losses  from  reproduc¬ 
tive  diseases  are  advancing  rapidly. 

h  ortunately  it  is  not  essential  that  in  arriving  at  conclusions  the 


Fig.  97.  Bovine  Fetal  Sacs  from  Uteri  in  Which  the  Endometrium  Has  Been 

Largely  Destroyed. 

Upper  figure:  entire  endometrium  of  one  cornu  destroyed.  1.  Cervical  pole  of  func¬ 
tioning  cornu,  with  imperfect  cotyledons;  3,  vestige  of  non-pregnant  horn.  Lower 
figure:  1,  the  cervical  area  of  gravid  horn;  2,  the  necrotic  non-gravid  horn;  3,  the 
functioning  horn  of  chorion. 
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clinician  or  animal  husbandman  shall  decide  which  group  of  bac¬ 
teriologists  is  in  the  right.  In  the  contribution  by  my  colleagues  in 
the  Veterinary  College  and  myself243,  devoted  chiefly  to  studies  of 
the  fetal  membranes  associated  with  abortion  and  sterility,  it  is 
clearly  and  abundantly  shown  that  macroscopic  lesions  are  present 
in  the  fetal  membranes  and  the  endometrium  of  the  pregnant  ani¬ 
mals  which  serve  to  explain  the  pathological  phenomena.  Bacteri¬ 
ologists  at  least  generally  attribute  these  macroscopic  lesions  to 
invasion  by  bacteria.  (  I  he  term  “bacteria”  is  used  here  to  include 
bacteria,  molds,  protozoa,  and  viruses.)  If  the  enquirer  will  follow 
my  directions  for  studying  the  bovine  fetal  membranes244  and  will 
study  each  and  every  fetal  cotyledon  in  detail  under  a  gentle  stream 
ol  water,  it  will  be  rare  indeed  to  find  a  single  case  in  which  necrotic 
chorionic  tuits,  plainly  recognizable  to  the  naked  eye,  are  not  pres¬ 
ent.  When  these  are  abundant,  and  Bacillus  abortus  is  present,  all 
bacteriologists  declare  that  the  necrosis  is  caused  by  that  invader. 
If  vibrios  are  found,  the  lesions  are  ascribed  to  them.  If  neither  of 
the  two  are  present,  and  the  bacillus  of  tuberculosis  is  identified, 
that  organism  is  indicted  as  the  cause. 

1  raum  and  Hart1  record  the  prevalence  of  abortion  in  the  Uni¬ 
versity  of  California  “abortion-free”  herd,  along  with  associated 
phenomena.  No  bacteria  were  found  and  Traum  and  Hart  ascribed 
the  abortions  to  an  undemonstrable  cause.  They  apparently  con¬ 
fined  their  search  to  bacteria,  ignoring  molds,  protozoa,  and  viruses. 
So  important  losses  from  reproductive  diseases  may  occur  without 
bacteriologists  being  able  to  find  bacteria.  The  clinician  cannot  evade 
the  conclusion  that  abortion  and  associated  phenomena  are  the  nat¬ 
ural  outcome  of  certain  lesions  present  and  that  these  are  brought 
about  by  pathogenic  activities  of  living  forces.  These  lesions  are  not 
confined  to  abortion  and  its  associated  phenomena.  Many  writers 
vehemently  declare  that  the  necrotic  tips  of  the  allantochorion  of 
ruminants  and  swine  are  physiological  and  are  in  no  way  associated 
with  the  invasion  of  bacteria  or  other  pathogens.  The  necrotic  tip 
is  universal.  In  the  healthiest  uteri  it  is  a  hard,  desiccated  cord,  one 
or  two  centimeters  long  and  one  or  two  millimeters  in  diameter, 
invaginated  and  buried  in  the  chorionic  walls:  there  is  no  ground 
for  designating  it  as  disease,  in  the  sense  that  it  visibly  imperils  the 
well-being  of  the  pregnant  female  or  intra-uterine  young.  As  a  rule 
the  necrotic  tip  is  more  extensive,  as  indicated  in  Fig.  96,  and  again 
there  is  no  clinical  evidence  that  it  carries  any  threat  for  physiological 
reproduction.  When  the  necrosis  reaches  the  magnitude  shown  in 
Big-  97,  most  clinicians  of  experience  would  regard  it  as  distinctly 
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pathological  and  armed  with  definite  peril  to  the  life  of  the  fetus 
and  to  the  future  fertility  of  the  mother.  When  one  meets  necrosis 
of  the  tip  of  the  allantois  to  the  extent  of  that  depicted  in  Colored 
Plate  II,  with  the  non-gravid  cornu  filled  with  pus,  in  which  the 
necrotic  tissues  lie,  few  would  deny  that  it  is  pathologic  and  that  it 
is  due  to  a  living  invader.  Between  such  extensive  lesions  and  the 
normal  necrotic  tip  there  is  no  line  of  demarcation  and  no  possible 
means  as  yet  available  to  ascertain  which  are  due  to  bacteria  and 
which  are  not.  If  the  normal  necrotic  tip  is  non-bacterial,  then 
logically  the  lesions  in  Fig.  96  and  in  Colored  Plate  II  are  non- 
bacterial. 

Perhaps  much  of  the  confusion  lies  in  the  vagueness  of  the  defini¬ 
tion  of  disease.  Prior  to  the  advent  of  bacteriology,  disease  com¬ 
monly  indicated  a  visible  departure  from  the  ideal  structure  or 
functions  of  organs  or  of  the  body  as  a  whole.  When  the  science  of 
bacteriology  became  established,  a  tendency  arose  to  modify  funda¬ 
mentally  the  original  definition  of  disease,  and  if  bacteria  known, 
or  believed  to  be  potent  to  disturb  functions  were  found  in  an  organ 
or  system,  the  individual  was  thereupon  designated  as  diseased. 
For  example,  Wing271  reported  that  at  the  date  of  the  issuance  of 
his  bulletin  Glista  Ernestine  was  the  fourth  cow  of  history  in  the 
lifetime  production  of  milk  and  butter  fat.  A  clinician  or  a  dairy¬ 
man  would  regard  her  as  a  preeminently  healthy  dairy  cow;  but  at 
the  zenith  of  her  career  her  blood  reacted  at  1 :500  according  to  the 
agglutination  test  for  Bacillus  abortus.  This  causes  the  bacteriologist 
to  say  that  she  had  Bang’s  disease.  There  is  no  conflict  regarding 
the  facts. 

The  available  evidence  indicates,  from  the  clinical  viewpoint,  that 
various  bacteria  may  persist  in  the  reproductive  tract  over  an  indefi¬ 
nite  period,  as  saprophytes,  ready  to  assume  pathological  activity 
at  any  time  when  the  external  environment,  or  the  period  in  the 
generative  cycle  (pregnancy,  puerperium)  lowers  the  powers  of  re¬ 
sistance.  When  so  viewed  it  becomes  of  fundamental  importance 
to  animal  husbandmen  and  veterinary  practitioners  that  all  avail¬ 
able  measures  be  applied  to  reduce  to  the  minimum  the  numbers  and 
virulence  of  the  invaders  present  and  to  advance  to  the  maximum 
the  powers  of  resistance  in  the  breeding  animal. 

Bacillus  abortus,  which  has  commanded  far  more  study  than  all 
other  invaders  of  the  reproductive  system  combined,  attacks  first 
the  fetal  membranes  and  then  the  fetus.  As  stated  above,  there  regu¬ 
larly  exists,  whether  Bang’s  bacillus  be  present  or  absent,  necrosis  of 
some  chorionic  tufts  and  corresponding  lesions  within  the  crypts  of 
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the  uterine  caruncles,  and  through  these  lesions  it  is  believed  that 
bacteria  may  invade  the  blood  stream  of  either  fetus  or  mother. 
Keller"'  and  other  investigators  have  identified  various  bacteria 
within  the  placental  blood  vessels  and  in  the  umbilical  cord  of 
clinically  healthy  animals.  From  these  tissues  the  bacteria  logically 
enter  the  fetal  fluids.  1  hese  fluids  are  commonly  passed  over  as 
inactive,  static  liquids,  which  from  the  clinical  standpoint  is  er¬ 
roneous,  especially  with  the  amniotic  fluid.  This,  clinically,  is  a 
rapidly  circulating  liquid,  performing  an  important  role  in  fetal 
physiology.  If  one  inserts  his  finger  into  the  mouth  of  an  intra¬ 
uterine  bovine  fetus,  it  at  once  sucks  vigorously.  It  constantly  swal¬ 
lows  the  amniotic  fluid  and  with  it  any  shed  hairs,  epithelium  or 
other  tissue  debris;  the  solids  are  filtered  out  in  the  alimentary  tract, 
and  the  filtered  liquid  returned  into  the  fetal  circulation.  With  the 
hair  and  debris  there  is  ample  reason  for  the  belief  that  bacterial 
invaders  also  pass  into  the  alimentary  tube  and  are  stored  as  a  part 
of  the  meconium.  The  bacteriologist  in  his  search  for  Bacillus  abortus 
in  an  aborted  fetus  turns  regularly  to  the  stomach  as  one  of  the 
most  reliable  locations  in  the  body,  and  provides  thereby  an  inter¬ 
esting  analogy  between  the  fetus  and  the  adult,  that  the  most  com¬ 
mon  avenue  of  invasion  is  via  the  alimentary  system.  There  is  fur¬ 
ther  clinical  evidence  of  such  invasion  of  the  fetal  digestive  tract  in 
the  very  frequent  and  pronounced  functional  disturbances  of  the 
gastro-intestinal  system.  A  large  ratio  of  aborted  fetuses  show  con¬ 
clusive  evidence  of  such  invasion  by  being  smeared  over  with  meco¬ 
nium.  I  his  is  especially  marked  in  cattle  and  sheep,  and  probably 
is  common  in  goats.  Bacteriologists  report  that  in  the  aborted  bovine 
fetus  there  is  commonly  present  in  the  fetal  stomach  fragments  or 
pellets  of  meconium:  the  fetus  has  had  diarrhea,  has  evacuated  the 
meconium  into  its  amniotic  fluid,  swallowed  it,  and  started  the 
meconium  upon  an  unending  circulation.  Here  again  is  a  reminder 
of  the  pathology  of  the  new-born,  unhealthy  calf,  which  evacuates 
its  bowels  upon  the  bedding  and  then  swallows  its  own  excrement. 
Apparently  healthy  cows  not  rarely  give  birth  to  calves,  at  approxi¬ 
mately  full  term,  which  have  suffered  prior  to  birth  from  profuse 
diarrhea,  so  that  the  calf  is  covered  over  with  meconium,  and  the 
amniotic  fluid  loaded  with  meconium.  So  in  sheep  abortion,  as  ob¬ 
served  by  Carpenter21*  and  myself,  born  lambs  were  thickly  and 
repulsively  covered  with  semi-fluid  meconium.  Many  ewes  refused 
to  suckle  such  lambs,  apparently  owing  to  the  repulsive  odor,  which 
was  foreign  to  the  species  in  health. 

In  equine  abortion  the  conditions  are  reversed  and  the  alimentary 
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tract  is  commonly  impacted  with  very  hard  meconium,  calling  for 
special  attention  in  new-born  foals  to  see  that  the  impacted  masses 
are  expelled.  Exceptionally  the  bovine  fetus  is  born  with  impaction 
of  the  colon  and  rectum,  instead  of  with  diarrhea.  The  desiccation 
occurs  in  the  small  intestine,  the  meconium  being  molded  into  spher¬ 
ical  pellets,  united  into  a  nodular  strand  by  thread-like  connections. 
The  strand,  when  passed  into  the  colon  and  rectum,  is  folded  and 

Table  XIII 


Studies  of  Bacillus  abortus  infection  of  heifer  calves  in  a  genitally  diseased  herd.  A  =  Abortion 
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— 

194  days 

593 

37 
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Table  XIII  (Continued) 
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10 

458 
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13 
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10 

50 

50 

14 

80 
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25 

15 
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25 

10 

16 

8 

— 

17 

62 
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18 

36 
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19 

28 

10 

20 

62 

— 

21 

57 

284 

22 

120 

10 

23 

13 

600 

24 

71 

10 

compressed  into  a  firm  mass.  Hence  the  alimentary  canal,  to  all 
clinical  appearances,  serves  as  a  vast  reservoir  in  which  the  bacterial 
invaders  of  the  fetus  are  stored.  In  most  cases  these  are  effectively 
controlled,  possibly  through  the  action  of  the  bile;  when  such  con¬ 
trol  fails,  diarrhea  or  meconial  impaction  follows  and,  if  the  fetus  is 
born,  serious  disease  may  be  manifest  at  birth  or  may  develop  im¬ 
mediately  afterward. 

Research  workers  are  practically  unanimous  in  the  belief  that 
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new-born  calves  taking  milk  from  cows  which  carry  Bacillus  abortus 
are  promptly  invaded  via  the  alimentary  tract  because  the  milk  con¬ 
tains  the  organism.  Presumably  this  occurs  as  well  with  other  bac¬ 
teria  which  may  have  existed  in  the  pregnant  uterus.  Certainly  the 
young  of  sheep,  goats  and  other  ruminants  carrying  Bacillus  abortus 
likewise  ingest  the  organism  with  the  milk.  It  is  difficult  at  present 
to  determine  by  the  agglutination  test  the  status  of  new-born  calves 
and  of  heifers  regarding  the  presence  of  Bacillus  abortus  in  their 
organs.  The  recorded  data  are  not  adequate.  In  the  report  of  the 
N.Y.  State  Veterinary  College  for  1913-1914  I  have  recorded 
irregular  and  incomplete  data  upon  the  agglutination  of  the  blood 
of  twenty-four  calves  born  late  in  1912  or  early  in  1913  and  fol¬ 
lowed  up  to  late  in  1914.  The  tests  were  made  in  the  bacteriological 
laboratory  of  the  college.  From  these  data  I  have  constructed 
Table  XIII.  It  shows  that  the  agglutination  is  highly  erratic;  that 
a  large  ratio  of  calves  in  a  diseased  herd  reacted  at  one  time  or 
another;  that  coitus  caused  a  sudden  and  spectacular  advance  in 
the  reaction;  that  the  high  reaction  continued  for  about  a  month 
in  most  heifers,  after  which  there  is  a  hiatus  until  they  aborted. 
Presumably,  had  the  test  been  frequently  applied,  the  reaction 
would  have  been  found  fairly  constant  throughout  gestation. 

The  date  of  invasion  in  this  group  is  uncertain.  Since  the  cows 
which  produced  them  were  genitally  unsound,  ample  opportunity 
was  present  for  intra-uterine  infection.  After  birth  they  had  raw 
herd  milk  which  certainly  carried  Bacillus  abortus  and  other  in¬ 
vaders.  They  suffered  much  from  diarrhea  and  pneumonia  Table 
XIII  shows  quite  well  that  as  a  group  they  carried  the  infection  at 
least  from  when  a  few  days  old  until  abortion  occurred.  At  the  epoch 
involved  most  heifers  in  the  herd  aborted  their  first  pregnancies, 
had  retained  afterbirth  or  presented  other  serious  pathological 
phenomena. 

As  in  other  features  of  the  invasion  of  the  reproductive  system,  so 
in  the  problem  of  the  persistence  of  the  invaders  from  fetal,  or 
early  post-natal  life  to  breeding  age,  conflict  of  opinion  arises.  The 
conflict  has  a  bearing  upon  the  question  of  the  immunization  of 
animals  against  abortion.  Clinically  the  young  born  of  diseased  par¬ 
ents,  as  in  Table  XIII,  and  unfavorably  grown  as  in  that  herd, 
largely  abort,  calve  prematurely  or  have  retained  afterbirth  at  the 
close  of  the  first  pregnancy.  There  are,  however,  herds  in  which 
genital  disease  in  the  adults  is  rife  while  the  health  of  the  young 
may  be  advanced,  as  indicated  in  Table  X,  by  better  control  of 
diseases  of  the  new-born.  Perhaps  the  conflict  of  opinion  in  this 
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field  is  largely  due  to  the  failure  of  the  one  group  to  appraise  ade¬ 
quately  the  value  of  the  hygiene  of  the  young. 

I  lie  date  and  avenues  of  invasion  of  the  reproductive  system  of 
the  adult  have  not  yet  been  determined  to  the  satisfaction  of  all. 
One  group  has  enthusiastically  claimed  that  the  artificial  introduc¬ 
tion  of  virulent  cultures  of  Bacillus  abortus  into  the  system  of  the 
female,  thirty  days  before  breeding,  is  overcome  by  the  animal  and 
a  highly  valuable  immunity  acquired;  others  stoutly  deny  this.  After 
several  decades  of  effort,  the  first  group  has  greatly  decreased  in 
numbers  and  the  second  has  correspondingly  increased.  It  was  origi¬ 
nally  believed  by  Professor  Bang  that  Bacillus  abortus  was  trans¬ 
mitted  by  the  bull  at  coitus;  for  some  years  that  belief  was  largely 
repudiated,  only  to  be  renewed  recently,  so  that  it  is  generally  con¬ 
sidered  inadvisble  to  use  as  a  sire  a  carrier  of  bacteria  associated 
with  abortion.  The  belief  generally  prevails  that  the  bacteria  asso¬ 
ciated  with  abortion  largely  or  chiefly  invade  the  system  during  ges¬ 
tation.  Opposed  to  this  is  the  general  view  that  Bacillus  abortus, 
once  in  the  animal  body,  persists  indefinitely.  In  the  dairy  cow,  ewe 
or  goat,  it  is  believed  to  acquire  a  permanent  habitat  in  the  mam¬ 
mae,  where,  through  the  bacilli-containing  milk,  it  acts  as  a  per¬ 
manent  focus  for  the  spread  of  the  bacteria.  The  alimentary  tract 
is  considered  the  chief  portal  of  entry  in  the  fetus,  the  new-born 
and  the  adult. 

Studies  of  the  fetal  membranes  of  aborted  equine  and  ruminant 
fetuses  indicate  with  much  emphasis  that  in  a  large  ratio  of  cases  the 
infection  begins  at  the  ovarian  poles  of  the  cornua  or  at  the  os  uteri 
internum.  \  he  “exudate  of  contagious  abortion”  is  generally  focused 
about  the  cervical  or  ovarian  poles  and  spreads  thence  to  involve 
other  parts.  Accordingly  in  the  fetal  placenta  of  ruminants,  as  indi¬ 
cated  in  Fig.  37  and  in  Colored  Plate  II,  the  evidence  strongly  sug¬ 
gests  that  the  apices  of  the  cornua  were  the  primary  seat  of  trouble. 
In  other  cases  it  is  quite  as  evident  that  the  focus  is  at  the  cervical 
pole.  I  his  does  not  authentically  settle  the  question.  If  the  bacteria 
enter  the  pregnant  uterus  from  the  blood  stream,  the  invasion  should 
apparently  be  diffused  throughout  the  uterus,  or  occur  as  frequently 
at  one  location  as  another,  unless  the  cervical  and  ovarian  poles  sup¬ 
ply  the  areas  of  least  resistance.  In  studies  of  the  fetal  placentae  it 
is  found  that,  as  a  rule,  lesions  referable  to  prior  gestations  are  most 
common  and  extensive  in  these  areas.  In  multipara,  when  a  fetus 
dies  at  near  term  and  becomes  emphysematous,  it  is  most  often  either 
at  the  cervical  or  at  the  ovarian  pole. 
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The  Pathogenicity  of  Bacteria  Associated  with  Abortion 
and  Allied  Phenomena 

It  has  already  been  definitely  stated  that  in  many  animal  plagues, 
such  as  hog  cholera,  foot-and-mouth  disease  and  tuberculosis,  the 
infection  clearly  causes  abortion.  When  Harms  (against  his  judg¬ 
ment)  was  caused  to  vaccinate  one  thousand  ewes  against  sheep  pox, 
and  four  hundred  of  them  promptly  aborted,  there  appeared  no 
reason  to  deny  that  the  vaccination  was  the  direct  cause  of  the 
disaster.  When  bacteria  or  other  invaders  are  recognized  in  the 
uterine  cavity  of  an  aborting  female,  in  the  placenta,  or  other  fetal 
organs,  it  is  fair  to  assume  that  the  identified  infection  is  the  chief, 
or  an  important  contributory  cause  of  the  abortion.  If  the  invader 
found  in  an  aborting  female  is  transferred  to  another  female  of  the 
same  species,  by  the  same  avenue,  in  equal  volume  and  virulence,  and 
the  animal  later  aborts,  the  invader  in  question  will  in  all  probability 
be  found  in  the  uterus  and  in  the  fetal  organs.  It  need  not  be  the 
fundamental  cause  of  the  abortion.  Thus,  had  Traum  and  Hart1'1, 
inoculated  virulent  cultures  of  Bacillus  abortus  or  of  vibrios  into 
the  series  of  heifers  and  cows  which  they  studied  and  reported  as 
having  aborted  "without  demonstrable  etiological  factor,”  they 
would  probably  have  recovered  the  bacteria  after  the  abortion.  In 
the  ordinary  course  the  introduced  bacteria  would  have  been  re¬ 
garded  as  the  direct  and  sole  cause,  although  it  is  quite  evident  that 
the  animals  were  already  on  the  road  to  abort.  The  fact  would  remain 
that  the  artificially  introduced  bacilli  might  well  have  contributed 
materially  to  the  disaster. 

In  the  realm  of  infectious  diseases,  the  injury  caused  by  the 
invader  is  commonly  dependent  upon  the  numbers  and  virulence  of 
the  organisms  as  compared  with  the  power  of  resistance  of  the  host. 
Nowhere  is  this  more  spectacular,  or  fundamentally  important  in 
the  control  of  disease  than  in  the  infections  of  the  reproductive  sys¬ 
tem.  This  variation  in  abortifacient  power  of  a  bacillus  is  perhaps 
nowhere  more  emphatically  illustrated  than  as  recorded  by  Moore 
and  Fitch.14"  Two  groups  of  pregnant  cattle,  of  five  each,  were  inocu¬ 
lated  with  living  cultures  of  Bacillus  abortus.  The  cultures  for  both 
groups  were  prepared  by  Fitch  from  the  same  stock  and  both  groups 
were  inoculated  by  me.  One  group  was  regarded  as  my  experi¬ 
ment;  the  other  as  that  of  Moore  and  Fitch.  The  inoculations  were 
made  two  months  apart  except  for  one  animal  in  my  group.  The 
dose  of  the  culture  was  10  cc.  in  each  case.  Since  my  five  animals 
were  heifers  and  those  of  Moore  and  Fitch  were  adult  cows,  approxi- 
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mutely  twice  the  size  of  the  heifers,  my  group  had  about  double  the 
volume  of  culture  per  unit  of  body  weight.  All  were  in  the  same 
pasture  and  cared  for  by  the  same  personnel.  All  five  of  the  Moore- 
f1  itch  cows  aborted  in  seven  to  eighty-five  days  after  inoculation.  My 
live  heifers  were  slaughtered,  one  at  forty  days  after  inoculation,  the 
other  lour  at  120  to  180  days.  No  traces  of  Bacillus  abortus  were 
found  in  any  animal.  The  utero-chorionic  space  of  one  contained 
"abortion  exudate  but  no  abortion  bacilli  were  identified.  It  is  un¬ 
usual  to  find  in  veterinary  literature  records  of  the  inoculation  of 
pregnant  adult  cows  as  a  test  for  the  abortifacient  power  of  Bacillus 
abortus.  I  he  cows  used  by  Moore  and  Fitch  came  from  a  herd  which 
was  being  dispersed  owing  to  the  bankruptcy  of  the  owner.  I  was  dele¬ 
gated  to  examine  the  purchases  for  pregnancy.  The  manager  related 
that  abortion  had  run  riot  in  the  herd  the  previous  year  and  that  but 
one  of  the  five  animals  selected  had  a  live  calf.  According  to  the 
views  of  many,  they  should  have  been  immune,  but  according  to 
clinical  observation  they  should  have  largely  aborted  without  addi¬ 
tional  experimental  exposure.  My  five  heifers  were  purchased  from 
a  dealer,  looked  vigorous  and  had  been  on  the  premises  for  a  suffi¬ 
cient  time  to  be  at  ease,  while  the  cows  had  been  on  the  premises  for 
a  few  days  only,  when  subjected  to  artificial  infection.  There  is  no 
ground  for  assuming  that  the  inoculation  of  the  Moore  and  Fitch 
cows  did  not  hasten  and  render  more  certain  the  universal  abortion; 
there  is  no  ground  for  believing  that  a  larger  dose  of  the  culture  may 
not  have  caused  the  five  heifers  to  abort.  If  the  inoculation  of  ewes 
with  sheep  pox  virus  by  Harms,  as  already  cited  above,  caused 
forty  per  cent  of  them  to  abort,  then  logically,  had  enough  abortion 
bacilli  been  injected  into  the  jugulars  of  the  five  heifers,  abortion  or 
other  injury  would  have  followed. 

Most  researches  upon  bovine  abortion  are  conducted  in  regions 
of  concentrated  dairying,  and  efforts  to  demonstrate  the  power  of 
Bacillus  abortus  or  other  bacteria  associated  with  abortion  are  con¬ 
ducted  upon  dairy  heifers  of  poor  quality  and  bred  when  decidedly 
immature.  They  are  already  highly  prone  to  abort,  if  not  from  Bacil¬ 
lus  abortus  then  from  the  undemonstrable  etiological  factor  described 
by  Traum  and  Hart.1”7  It  is  extremely  easy  to  apparently  cause  abor¬ 
tion  in  such  groups  of  heifers  as  those  shown  in  Table  I.  They  were 
already  doomed  to  abort,  and  any  additional  insult,  such  as  changing 
environment,  food  and  attendant  personnel,  and  adding  pathogenic 
bacteria  or  bacterial  products,  logically  added  to  the  danger. 

No  accounts  are  available  of  the  experimental  production  of  abor¬ 
tion  in  heifers  born  of  healthy  dams;  grown  naturally  without  diar- 
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rhea,  adhesive  feces,  pot  belly  or  rough  coat;  held  out  of  breeding 
until  well  matured;  mated  with  healthy  bulls,  as  indicated  by  authen¬ 
tic  study  of  stained  spermatozoa;  and  kept  under  thoroughly  hygienic 
conditions  during  pregnancy.  In  all  probability  if  massive  doses  were 
repeatedly  given  the  animals  would  largely  abort,  but  clinical  obser¬ 
vation  indicates  that  the  dose  would  need  be  many  times  as  great,  far 
beyond  that  which  they  ordinarily  encounter  in  the  course  of  natural 
exposure.  The  experimental  exposures  with  living  abortion  bacilli  are 
usually  far  beyond  any  reasonable  estimate  of  the  probable  natural 
exposure,  and  the  pathogenic  force  of  the  invader  thereby  advanced. 

The  evidences  regarding  the  pathogenic  power  of  bacteria  or  other 
etiological  factors  present  in  the  uterine  contents  of  aborting  mares 
are  similarly  variable.  Superficial  study  tends  to  compel  the  conclu¬ 
sion  that  the  results  of  experimental  inoculation  are  erratic.  As  a  pri¬ 
vate  practitioner  from  1879-1891  at  Bloomington,  Illinois,  I  had 
unusual  opportunity  for  the  clinical  observation  of  abortion  and  ster¬ 
ility  in  mares.  The  foremost  industry  of  the  region  was  the  breeding 
of  heavy  draft  horses,  mostly  Percherons.  Clients  annually  imported 
approximately  one  thousand  heavy  draft  stallions  and  mares.  Com¬ 
ing  chiefly  from  France,  but  also  from  Belgium,  Germany,  and  the 
British  Islands,  they  brought  with  them  essentially  all  diseases  avail¬ 
able  in  Europe.  They  were  intensely  bred  and  fed.  About  1886  abor¬ 
tion  appeared  in  definitely  discouraging  intensity,  and  the  losses  in¬ 
creased  year  by  year  until  they  reached  their  climax  in  1889  and 
1890. 

Toward  the  close  of  the  latter  year  I  undertook  some  investiga¬ 
tions,22''  apparently  the  first  in  the  United  States,  to  test  the  trans- 
missibility  from  mare  to  mare.  Doubting  the  value  of  mares  of  the 
affected  locality.  I  procured  from  Texas  a  group  of  pregnant  plains 
mares,  grown  wholly  out  of  doors  in  a  semi-wild  state.  These  were 
shipped  nearly  one  thousand  miles  by  railway,  at  that  time  a  tedious 
and  extremely  rough  journey.  Had  pregnant  mares  from  my  area 
been  shipped  to  Texas  instead,  it  would  have  been  expected  that  a 
large  portion  would  have  aborted  from  the  journey  alone  without 
artificial  infection.  Ten  pregnant  mares  were  exposed,  of  which  two 
aborted.  One  of  the  abortions  was  attributed  to  violence  in  handling. 
They  were  essentially  wild  horses  and  the  handling  of  them  was  en¬ 
livened  by  many  falls  and  accidental  injuries.  The  experiments  were 
crude  as  measured  by  present  methods,  but  there  remain  striking 
evidences  that  the  Texas  mares  I  had  chosen  were  highly  refractory 
to  the  infection,  or  supposed  infection,  I  had  applied. 

In  contrast  Good  and  Smith70  experimentally  infected  two  preg- 
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nant  mares.  One  died  from  acute  enteritis  attributed  to  the  ingestion 
of  the  abortion  bacilli;  the  other  had  a  four-degree  rise  in  tempera¬ 
ture  and  aborted  in  ten  days.  Good  and  Smith  used  mares  from  the 
location  in  which  abortion  prevailed  and  hence  might  well  have 
aborted  without  experimental  infection.  Already  facing  a  distinct 
possibility  of  aborting,  they  were  moved  into  new  environment,  were 
in  all  probability  far  more  closely  confined  than  under  their  former 
handling,  the  food  was  probably  changed,  and  they  were  handled 
by  a  new  personnel.  The  intravenous  injection  of  the  cultures,  which 
elevated  the  temperature  four  degrees,  would  logically  facilitate 
abortion  enormously,  and  reasonably  assure  the  invasion  of  the 
uterus  by  the  injected  bacilli,  transferred  indirectly  from  the  uterus 
of  a  similar  mare  when  aborting.  The  data  available  for  study  are 
scant,  but  it  appears  that  as  in  bovine  abortion,  so  in  mares,  positive 
results  from  experimental  infection  are  reasonably  certain  to  follow 
when  animals  are  drawn  from  an  area  where  abortion  prevails  and 
are  given  excessive  doses  of  living  cultures.  So  far  as  known,  the 
rule  applies  to  all  species  of  bacteria  known  to  invade  the  pregnant 
uterus  of  any  species  of  animal,  and  to  be  associated  with  abortion, 
still-birth,  premature  birth,  retained  afterbirth,  or  other  allied  phe¬ 
nomena.  If  a  given  bacterium  be  found  in  the  uterine  contents  of  a 
sexually  diseased  female,  and  it  be  directly  or  through  cultures 
transferred  to  another  uterus  of  an  animal  of  like  vulnerability,  it 
will  multiply  in  the  organ  of  the  second  host  essentially  as  in  the  first. 
Those  invaders  which  may  be  carried  to  the  uterus  by  the  blood 
stream  may  enter  the  vascular  system  through  the  digestive,  or  the 
genital  tract,  or  may  be  introduced  artificially  by  subcutaneous  or 
intravenous  injection.  It  is  not  known  that  any  form  of  bacterial 
intra-uterine  infection  exists  which  may  not  be  introduced  by  way 
of  the  blood  stream. 

The  Control  of  Sterility,  Abortion  and  Related  Phenomena 
Attributed  to  Bacteria  or  Other  Invaders  Alleged  to  Have 

Specific  Pathogenic  Powers  upon  the  Reproductive  System 

The  firmly  establishel  tradition,  which  still  persists,  that  con¬ 
tagious  abortion  is  a  specific  infectious  disease,  or  a  group  of  spe¬ 
cific,  transmissible  maladies  which  override  all,  or  essentially  all 
laws  of  sexual  hygiene,  has  caused  animal  husbandmen  and  veter¬ 
inarians  to  almost  totally  anchor  their  efforts  at  control  upon  artificial 
bactericides,  immunization,  segregation  and  slaughter.  Those  factors 
which  have  been  mentioned  in  the  preceding  chapter  as  the  primary 
causes  of  these  phenomena  have  been  ignored  or  only  casually  men- 
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tioned  as  of  minor  importance.  This  perspective  has  logically  led  to 
the  greatest  riot  of  alleged  remedies,  cures  and  panaceas  which  have 
yet  appeared  for  any  one  disease  or  group  of  maladies  in  veterinary 
history.  In  the  meantime  the  ravages  of  genital  diseases  have  nour¬ 
ished  luxuriantly.  Along  with  error  there  has  inevitably  evolved  much 
quackery.  In  no  other  veterinary  field  has  it  proven  so  difficult  to 
draw  an  authentic  boundary  line  between  excusable  error  and  de¬ 
liberate  charlatanism.  Both  quackery  and  error  largely  have  as  their 
basis  inadequate  facts,  and  no  other  disease  or  group  of  diseases 
provides  the  volume  of  available  data  which  may  so  readily  mis¬ 
lead.  It  has  been  stated  above  that  if  a  pregnant  female  be  inocu¬ 
lated  with  bacteria,  virus  or  toxin  from  an  aborting  animal,  and  the 
experiment  animal  is  vulnerable,  owing  to  faulty  environment  or 
handling,  she  will  quite  probably  abort  and  it  is  thereon  concluded 
that  the  invader  employed  possesses  distinct  abortifacient  power;  if 
the  experiment  animal  is  in  ideal  health,  and  has  been  mated  with  a 
perfectly  healthy  male,  it  is  highly  probable  that  she  will  give  birth 
to  healthy  young.  Either  termination,  taken  alone,  may  be  very  mis¬ 
leading.  The  chief  obstacle  barring  the  way  to  a  safe  conclusion  is 
that  it  is  usually  difficult,  or  impossible,  to  determine  from  the  pub¬ 
lished  report  what  the  result  may  have  been  without  the  experiment. 
Parallel  to  such  perplexities,  an  alleged  preventive  of  abortion  is 
administered:  if  the  pregnant  female  is  ideally  healthy  and  destined 
to  produce  young  physiologically,  the  abortion  repellant  is  apparently 
effective;  if  the  pregnant  female  is  foreordained  to  abort,  owing  to 
one  or  more  of  the  factors  discussed  in  the  preceding  chapter  or  else¬ 
where.  she  aborts.  In  the  first  instance,  the  conclusion  is  invited  that 
the  alleged  remedy  is  highly  valuable;  in  the  second  instance  it  may 
be  concluded  that  some  other  invader  than  that  it  was  sought  to 
destroy  wes  present  and  caused  the  abortion.  Thus  if  the  highly 
commended  vaccine  of  Good  against  Bacillus  abortivo-equinus  was 
administered  to  a  mare  and  abortion  followed,  the  disaster  could  be 
attributed  to  the  virus  of  Dimock  and  the  efficiency  of  the  vaccine 
go  untarnished — no  one  could  disprove  the  conclusion.  It  thus  be¬ 
comes  easy  to  submit  indisputable  facts  as  evidence  of  the  virtue  of 
an  abortion  panacea;  but  careful  study  reveals  the  fact  that  the 
evidence  is  incomplete  and  any  conclusion  based  thereon  may  prove 
very  misleading.  Hence  innumerable  alleged  abortion  remedies  have 
been  luxuriantly  advertised  by  vendors  and  have  been  eagerly  pur¬ 
chased  and  administered  until  time  and  experience  shall  have  shown 
them  to  be  worthless.  So  the  bacterins  administered  to  the  heifers 
in  Table  I  were  followed  by  virtually  total  collapse  of  reproductive 
power,  while  in  other  herds  their  use  was  followed  by  reported 
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excellent  results,  supplying  vendors  of  these  products  with  excellent 
advertising  material.  It  would  be  quite  unjustifiable  to  attempt  a 
discussion  of  all  the  alleged  panaceas  for  sterility,  abortion  and 
retained  afterbirth.  A  few  examples  will  serve  to  illustrate. 

Tradition  has  largely  dictated  the  plans  for  the  prevention,  cure, 
and  elimination  of  abortion  and  sterility.  Prior  to  the  advent  of  bac¬ 
teriology,  abortions  in  animals  were  usually  divided  into  two  classes — 
accidental  and  contagious.  Sometimes  a  third  class — enzootic  abor¬ 
tion — was  mentioned. 

The  accidents  believed  capable  of  causing  abortion  were  legion, 
and  each  pregnant  female  was  unavoidably  exposed  to  many  of 
these,  so  that  if  she  aborted  it  was  only  necessary  to  recall  one  of  the 
vast  number  in  order  to  explain  the  debacle.  Neither  cure  nor  pre¬ 
vention  of  accidental  abortion  was  possible.  When  the  first  symp¬ 
toms  of  accidental  abortion  appeared,  the  fetus  was  dead  or  mortally 
injured  and  there  could  be  no  reason  for  delaying  its  expulsion.  Vet 
some  writers  advise  that  the  animal  showing  signs  of  impending 
abortion  be  kept  quiet.  Apparently  this  concept  of  preventing  im¬ 
pending  abortion  has  been  borrowed  from  the  medical  profession. 
When  women  exhibit  definite  clinical  signs  that  all  is  not  well  with 
the  pregnant  uterus,  the  obstetrist  may  sometimes  avert  disaster.  The 
veterinarian  is  far  more  familiar  with  the  clinical  evidence  that  an 
abortion  has  occurred  than  that  one  is  impending.  In  principle,  if 
the  human  obstetrist  may  prevent  threatened  abortion,  the  veteri¬ 
narian  should  be  able  to  imitate  him.  This  principle  seems  to  be 
largely  set  aside  because  of  the  radical  differences  between  the  pla¬ 
centae  of  women  and  those  of  domestic  unipara  and  of  swine.  Abor¬ 
tion  in  domestic  carnivora,  with  deciduous  placentae,  is  of  scant 
interest,  and  little  is  known  of  it.  When  impending  abortion  is  ob¬ 
served  in  domestic  unipara  it  is  commonly  desirable  economically 
that  it  be  completed  as  early  as  practicable,  in  the  hope  that  the 
uterus  may  be  so  repaired  that  the  female  may  retain  some  breed¬ 
ing  value.  Available  knowledge  suggests  that  if  some  fabulous  means 
should  be  discovered  by  which  threatened  abortion  might  be  pre¬ 
vented,  it  would  be  undesirable,  because  the  young  animal  in  the 
case  would  more  probably  be  a  liability  than  an  asset.  The  human 
practitioner  strives  to  save  a  life;  the  veterinarian  is  interested  only 
in  life  worth  saving.  If  the  young  is  to  be  weakly,  of  slow  growth  and 
of  low  fertility  or  infertile — except  in  such  cases  as  the  mule — the 
veterinarian  and  animal  husbandman  are  not  interested  in  the  pres¬ 
ervation  of  life. 

Accident  may  open  a  favorable  avenue  for  the  invasion  of  the 
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uterus  by  bacteria.  Severe  injury  to  the  pregnant  female  certainly 
lowers  the  resistance  and  facilitates  the  multiplication  of  bacteria 
already  within  the  uterus.  Thus  it  is  generally  held  that  the  transpor¬ 
tation  of  pregnant  females  over  long  distances  is  frequently  followed 
by  abortion.  The  belief  in  the  power  of  accident  to  directly  cause 
abortion  has  declined  during  the  past  few  decades.  The  term  acciden¬ 
tal  abortion  is  now  and  then  used  by  writers  to  veil  those  abortions  in 
which  no  invader  is  found  which,  according  to  their  judgment,  can  be 
satisfactorily  charged  with  the  injury.  The  lesions  in  the  ovum  and 
endometrium  do  not  differ  from  those  associated  with  bacteria  or 
moulds.  As  the  belief  in  accidental  abortion  disappeared,  the  efforts 
to  prevent  or  control  abortion  became  increasingly  focused  upon 
contagion  or  infection.  Since  tradition  dictated  one  infectious  abor¬ 
tion  for  the  mare  and  one  for  the  cow,  search  was  begun  for  the  dis¬ 
covery  of  the  offenders.  When  Bang  and  Stribolt  discovered  Bacillus 
abortus,  it  was  almost  universally  accepted  as  the  cause  of  all 
abortions  in  cows  due  to  contagion.  Bang  believed,  as  many  others 
did,  that  since  the  invader  had  been  identified,  the  control  of  abor¬ 
tion  was  assured,  and  that  either  immunization  or  quarantine  would 
solve  the  problem.  Others  believed  that  it  might  be  controlled  by 
the  use  of  bactericides. 

Endocrines  or  Hormones 

Endocrines  have  been  advocated  by  some  technical  laboratory 
workers  and  have  been  advertised  quite  enthusiastically  by  some 
vendors.  Xo  one  denies  that  they  are  essential,  but  it  has  not  yet  been 
made  clear  why  it  should  become  necessary  to  administer  these  arti¬ 
ficially  to  an  animal  properly  fed  and  handled.  They  may  be  of 
value  in  some  forms  of  genital  disease  as  adjuncts  to  other  remedies, 
but  they  cannot  permanently  cure  deficiencies  due  to  errors  in 
hygiene. 

Vitamins 

Moussu147  contends  that  Bacillus  abortus  can  only  invade  the 
uterus  virulently  in  the  absence  of  adequate  quantities  of  vitamin  E. 
It  is  difficult  to  comprehend  why  an  animal  inured  to  a  given  food 
for  ages  should  now  require  new  elements,  or  increased  amounts  of 
old  materials  in  order  to  be  capable  of  producing  young. 

Minerals 

Some  champion  an  artificial  supply  of  mineral  elements  such  as 
phosphate  of  lime,  iodine,  and  others.  Some  desert  countries  produce 
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vegetation  definitely  wanting  in  mineral  constituents.  This  is  by  no 
means  always  due  to  a  deficiency  of  minerals  in  the  soil,  but  may  be 
due  to  deficient  rainfall  for  the  proper  solution  of  these  elements  so 
that  they  may  be  taken  up  from  the  soil  by  the  vegetation.  In  some 
desert,  or  semi-desert  areas,  heavy  dews  enable  vegetation  to  grow 
sparingly  without  the  moisture  having  entered  the  soil.  Du  Toit  and 
Bisschop'  and  their  co-workers  in  South  Africa  have  well  shown  that 
the  grasses  of  some  velds  are  grossly  deficient  in  phosphates  during 
long-continued  drought  and  that  the  defect  may  be  overcome  ex¬ 
perimentally  by  feeding  large  quantities  of  bone  meal.  It  has  not 
been  clearly  shown  that  the  needed  amount  of  phosphorus  can  be 
artificially  supplied  within  economic  limits. 

In  the  United  States  during  recent  years,  large  areas  have  been 
rendered  unfit  for  animal  husbandry  because  of  severe  drought.  Grass 
has  ceased  to  grow  in  adequate  quantity,  and  the  quality  is  inevitably 
defective.  A  movement  is  discussed  by  which  it  is  hoped  to  restore 
fertility  to  the  soil  by  forestation  with  increased  rainfall. 

Other  food  elements,  and  methods  of  feeding  have  been  held  re¬ 
sponsible  for  low  resistance  of  the  animal  economy  to  injurious 
invaders,  especially  to  those  having  distinct  peril  for  the  reproduc¬ 
tive  system.  The  invasion  of  the  reproductive  system,  however,  is  at 
least  as  frequent  and  serious  in  those  animals  having  an  abundance 
of  those  foods  richest  in  vitamins  and  minerals.  At  the  two  extremes 
of  food  supply  occur  the  highest  incidence  of  destructive  genital 
diseases. 


Disinfection 

Prior  to  the  discovery  of  Bacillus  abortus,  Braiier19  presented 
highly  optimistic  data  indicating  that  abortion  could  be  effectively 
controlled  by  the  internal  administration  of  carbolic  acid.  His  studies 
made  a  profound  impression  and  he  had  many  followers  for  some 
years. 

In  1913  Rich"14  reported  with  great  enthusiasm  the  value  of  the 
internal  administration  of  methylene  blue.  Ten  years  later  he  pre¬ 
sented  a  second  report  in  which  he  admitted  that  he  had  quite  over¬ 
estimated  the  value  of  the  drug. 

Horse  Dung.  Reindl102  added  variety  to  abortion  panacea  by  sub¬ 
mitting  data  in  1909  apparently  showing  that  piling  a  liberal  quantity 
of  horse  manure  in  a  dairy  stable,  where  bovine  abortion  raged,  thus 
changing  the  atmosphere  from  acid  to  alkaline,  eliminated  the  plague. 
The  evidence  submitted  was  apparently  as  convincing  as  that  of 
Brauer  or  Rich.  Much  was  written  at  this  time  concerning  the  great 
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value  of  stable  disinfection,  regardless  of  the  fact  that  the  process 
could  not  disinfect  the  intestinal  or  genital  tract  of  the  cows. 

Other  workers  in  the  abortion-sterility  field  have  advocated  and 
continue  to  advocate  the  topical  disinfection  of  the  reproductive 
tract.  The  value  of  this  is  generally,  if  not  universally  admitted,  but 
its  efficiency  has  been  overestimated.  It  is  a  general  principle  that 
a  mucous  membrane  cannot  be  disinfected  without  serious  injury 
which  may  invite  a  more  virulent  invasion.  The  mechanical  washing 
of  the  genital  tract  is  certainly  of  distinct  value  when  properly  applied 
in  prudently  selected  cases.  Aside  from  the  occasional  injection  into 
the  problem  of  vitamins  and  minerals,  previously  discussed,  the  use 
of  hormones,  concerning  which  speculation  is  greater  than  practical 
knowledge,  and  disinfection,  just  mentioned,  the  efforts  to  control, 
prevent  or  cure  infectious  abortion,  sterility  and  associated  phe¬ 
nomena  in  domestic  animals  have  revolved  almost  wholly  around 
the  original  prophecy  of  Bang — that  the  problem  would  be  solved 
by  artificial  immunization  or  by  quarantine. 

Immunization 

The  discussion  of  immunization  has  been  thus  far  limited  to  those 
cases  of  genital  disease  associated  with  Bacillus  abortus  in  cattle  and 
with  Bacillus  abortivo-cquinus  of  horses.  Immunization  has  not  been 
advocated  in  the  battle  against  other  bacterial  invaders  of  the  repro¬ 
ductive  system.  Although  Bacillus  abortus  invades  all  domestic  and 
some  wild  animals,  immunization  has  been  advocated  for  the  cow 
only,  and  chiefly  for  the  dairy  cow.  The  plans  for  immunization  vary 
infinitely,  and  new  methods  are  being  continually  brought  forward. 

(1)  Immunization  with  Killed  Cultures  of  Bang's  Bacillus, 
Administered  to  Pregnant  Cows 

Early  in  the  fight  against  “contagious  abortion”  bacterins  or  killed 
bacteria  were  highly  lauded.  Thus  Reichel,1'*1  representing  a  com¬ 
mercial  house  engaged  in  the  manufacture  and  sale  of  bacterins, 
presented  before  the  V.  S.  Live  Stock  Sanitary  Association  a  highly 
optimistic  series  of  data  following  the  administration  of  bacterins. 
Immediately  following  Reichel,  it  fell  to  my  lot  to  present  the  data 
constituting  the  basis  for  Table  I.  The  two  reports  were  as  dia¬ 
metrically  and  irreconcilably  opposed  as  is  possible.  Similar  conflicts 
in  observation  were  innumerable,  and  bacterins  lost  favor,  so  that  few 
clinicians  now  have  faith  in  them  and  the  federal  government  has 
forbidden  their  inter-state  shipment.  I  do  not  understand  that  the 
inter-state  shipment  is  forbidden  because  the  use  of  bacterins  is 
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directly  dangerous,  but  rather  because  of  the  belief  that  they  are  use¬ 
less  and  consequently  misleading  to  the  public.  The  debacle  in  the 
group  of  heifers  in  Table  I  was  not  caused,  in  my  opinion,  by  the 
administration  of  bacterins.  The  heifers  were  of  the  Cornell  Univer¬ 
sity  dairy  herd  described  by  Wing.2'1  For  a  number  of  years  the 
first  pregnancy  heifers  had  regularly  aborted  in  a  highly  destructive 
ratio.  Added  to  this  there  occurred,  as  related  by  Wing,  a  virulent 
outbreak  of  septic  metritis  during  1910  and  1911.  While  Wing  does 
not  go  into  details,  I,  as  veterinarian  to  the  herd  at  the  time,  com¬ 
puted  the  losses  at  twenty  per  cent  mortality  and  twenty  per  cent 
discarded  because  of  hopeless  sterility.  In  this  virulent  storm  the 
eighteen  heifers  of  Table  I  were  born.  I  knew,  as  well  as  any  one 
not  a  prophet  could  know,  that  except  for  the  intervention  of  a 
miracle,  those  eighteen  heifers  would  mostly  abort.  Bacterins  were 
not  that  miracle. 

Abundant  data  are  recorded  in  veterinary  literature  showing  abor¬ 
tion  bacterins  as  highly  efficient  against  abortion.  Most  data  showing 
the  sinister  side  of  their  efficiency  do  not  appear  in  print. 

(2)  The  Vaccination  of  N on-pregnant  Cows  and  Heifers  with 
Virulent  Strains  of  Bang's  Bacillus 

The  vaccination  of  pregnant  cattle  with  virulent  cultures  of  abor¬ 
tion  bacilli  was  advocated  by  but  few.  The  philosophy  of  it  was 
directly  antagonistic  to  the  generally  accepted  theory  that  the  ad¬ 
ministration  of  virulent  cultures  would  quite  certainly  cause,  not 
prevent  abortion.  There  were  interesting  exceptions.  Thus  Bland' 
in  his  extensive  and  famous  experiments,  administered  the  virulent 
cultures  to  as  many  as  eight  cows  or  heifers  which  he  assumed  to  be 
vacant  but  proved  pregnant,  and  much  to  his  astonishment  all 
calved  correctly ,  which  was  a  far  better  record  than  that  of  the  non¬ 
pregnant  vaccinated  animals. 

Living  vaccines  prepared  from  virulent  strains  of  Bang’s  bacillus 
and  administered  to  cows  and  non-pregnant  heifers  of  breeding  age 
were  extensively  advocated  by  some  research  workers.  These  opti¬ 
mistic  reports  were  luxuriantly  advertised  by  the  vendors  of  abor¬ 
tion  cures  and  were  much  used  over  a  period  of  several  decades. 
Highly  favorable  reports  were  submitted,  consisting  largely  of  con¬ 
clusions  rather  than  facts.  Dairymen  and  non-critical  practitioners 
were  largely  misled.  I  purchased  samples  of  these  on  the  open  market 
from  most  of  the  advertisers  in  the  United  States,  and  a  colleague 
in  the  bacteriological  department  reported  to  me  that  almost  all  the 
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“living”  samples  were  “dead.”  Few  alleged  remedies  for  any  animal 
disease  have  been  so  enthusiastically  advertised  and  exploited.  Vac¬ 
cines  have  now  been  advocated  for  about  forty  years,  approximately 
as  long  as  the  Israelites  were  in  the  wilderness,  and  many  veterinari¬ 
ans  still  believe  that  the  promised  land  is  near.  The  plan  of  vac¬ 
cination  has  varied  greatly. 

The  diseases  attributed  to  Bacillus  abortus  and  other  bacteria 
associated  with  abortion,  sterility  and  retained  afterbirth  are  of  the 
distinctly  chronic  type,  and  in  this  group  no  outstanding  victories 
have  yet  been  made  known  from  artificial  immunization.  Before  vac¬ 
cination  against  abortion  and  allied  phenomena  can  well  be  finally 
accepted,  clinical  proof  of  irrefutable  character  needs  be  submitted. 
One  of  the  most  difficult  barriers  to  overcome  is  the  absence  of  a 
well  marked  immunity  after  an  attack  of  the  disease.  There  is  a 
fable,  less  frequently  recited  now  than  some  decades  ago,  that  once 
a  cow  has  aborted  she  is  thereafter  immune.  It  would  be  bad  indeed 
for  the  dairy  industry  if  no  cow  which  has  once  aborted  or  had  re¬ 
tained  afterbirth  might  not  thereafter  produce  a  live  calf.  Clinical 
observation  shows  clearly  that  when  cows  are  studied  in  groups, 
those  which  have  aborted,  have  been  temporarily  sterile,  have  calved 
prematurely,  have  dropped  non-viable,  weak  calves  or  have  had  re¬ 
tained  afterbirth  are  far  more  likely  to  abort  their  next  pregnancy 
than  are  those  cows  which  have  not  previously  aborted  and,  after  a 
pregnancy  of  about  2  79-288  days,  have  calved  physiologically  with¬ 
out  retained  afterbirth. 

The  literature  in  the  vaccination  field  is  ponderous  and  vague. 
Amongst  the  earlier  reports  which  carried  great  influence  were  those 
of  Bland15  who  submits  data  upon  six  hundred  vaccinated  cows  and 
416  controls.  On  the  surface  his  data  are  highly  favorable,  showing 
an  abortion  incidence  of  4.8  per  cent  in  the  vaccinates  and  19.7  per 
cent  among  the  controls.  He  fails  to  indicate  the  basis  of  the  selec¬ 
tions  of  vaccinates  and  controls.  He  does  show  that  when  the  num¬ 
bers  of  aborted,  barren,  died,  or  sold  are  massed  together  in  each 
group,  the  failures  to  produce  calves  in  the  vaccinated  group  totalled 
21.3  per  cent  and,  in  the  controls,  24.7  per  cent.  Among  the  1021 
cows  listed  by  Bland  none  were  reported  as  having  calved  pre¬ 
maturely,  expelled  a  dead  fetus  at  term,  dropped  a  non-viable  calf 
or  had  retained  afterbirth.  It  is  now  freely  admitted  that  vaccination 
with  virulent  living  cultures  causes  in  numerous  cases  permanent 
infection.  If  this  be  true  it  may  well  be  inferred  that  the  injection  of 
virulent  bacteria  sixty  days  prior  to  breeding  might  well  destroy  the 
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life  of  the  fertilized  ovum  soon  after  conception,  thereby  establish¬ 
ing  what  we  call  sterility. 

Lubbehusen,  hitch,  and  Boyd12"  report  studies  upon  the  use  of 
virulent  living  vaccines,  during  a  period  of  between  three  and  four 
years,  in  a  dairy  herd  of  sixty  females.  While  the  data  are  incom¬ 
plete  in  some  important  respects,  they  afford  exceptional  opportunity 
for  critical  analysis.  The  herd  consisted  of  four  dairy  breeds,  which 
indicates  that  it  is  the  property  of  an  agricultural  college  or  experi¬ 
ment  station  and  that  expert  advice  is  available  in  dairy  husbandry, 
genetics,  animal  nutrition,  and  clinical  and  bacteriological  veterinary 
ser\ice.  The  herd  does  not  suffer  from  scarcity  of  funds  for  first- 
class  quality  of  animals,  ideal  housing  conditions,  and  abundant  food 
of  highest  quality.  In  1918,  72  per  cent  of  the  herd  was  positive  to 
the  agglutination  test  for  Bacillus  abortus.  For  five  years  prior  to  the 
researches,  the  incidence  of  abortion  had  been  11.3  to  21  per  cent. 
Twenty-seven  females,  comprising  members  of  all  four  breeds,  were 
vaccinated,  and  thirty-three  kept  as  controls.  The  females  of  each 
breed  in  both  groups  were  served  by  one  bull  of  the  corresponding 
breed,  and  all  were  handled  in  common  except  for  the  vaccination. 
The  ages  of  the  animals,  and  their  history  prior  to  the  experiment 
are  not  recorded. 

By  their  computation  there  had  been  forty-two  terminated  preg¬ 
nancies  in  the  vaccinated  group,  of  which  thirty-four  were  reported 
as  normal  calvings  and  eight  were  designated  abortions.  A  careful 
study  ol  their  chart  shows  that  four  of  these  pregnancies  had  already 
terminated  before  the  vaccination  of  the  cows,  three  of  which  calved 
and  one  aborted.  One  cow  “calved  normally”  and  the  “calf”  was 
dead.  Two  of  the  cows  which  had  terminated  one  pregnancy  prior 
to  vaccination  failed  to  become  pregnant  after  treatment.  Excluding 
the  four  pregnancies  terminated  prior  to  vaccination,  there  remain 
thirty-eight  terminated  pregnancies  following  vaccination,  thirty  of 
which  resulted  in  living  calves  and  eight  in  abortion  or  in  calves  dead 
at  birth.  This  is  23.7  per  cent  of  abortions  and  stillbirths — 2.7  per  cent 
greater  than  the  highest  abortion  rate  prior  to  vaccination.  Among 
the  thirty-three  controls,  sixty-seven  pregnancy  terminations  are 
charted  with  an  abortion  ratio  of  28.4  per  cent. 

I  he  authors  state  that  the  vaccinates  required  2.55  services  per 
pregnancy,  compared  with  2.56  for  the  controls.  Their  method  of 
computation  is  not  clear.  'Their  chart  shows  165  services,  of  which 
seven  were  for  pregnancies  which  had  terminated  prior  to  vaccina¬ 
tion.  I  his  leaves  158  services  for  51  pregnancies,  or  3.1  services  per 
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pregnancy.  As  nearly  as  may  be  learned,  the  services  to  cows  which 
were  discarded  subsequent  to  the  termination  of  the  last  pregnancy 
were  not  counted.  Thus  in  one  case  a  cow  was  discarded  after  ten 
fruitless  copulations,  and  the  ten  services  were  apparently  not 
counted;  another  cow  had  twelve  services,  the  last  of  which  was 
successful,  and  the  twelve  were  counted.  Had  she  been  discarded 
after  the  eleventh  service,  the  eleven  would  apparently  have  been 
excluded  from  the  computation. 

Excluding  the  four  pregnancies  which  had  terminated  prior  to  vac¬ 
cination,  the  twenty-seven  vaccinates  produced  thirty  live  calves, 
or  1.1  per  cow  during  a  period  of  approximately  2.5  years.  Since  the 
recorded  duration  of  gestation  bespeaks  weak  calves  and  a  conse¬ 
quent  high  mortality,  amongst  the  thirty  living  calves  one  could  not 
rationally  expect  as  many  as  twelve  fertile  heifers  to  replace  the 
twelve  cows  which  died  or  were  discarded. 

The  authors  fail  to  record  the  ages  of  the  animals,  the  age  at  which 
heifers  were  first  bred,  or  rest  interval  after  the  termination  of  a 
pregnancy  until  the  cow  was  rebred.  They  do  say  that  heifers  were 
vaccinated  sixty  days  before  breeding  and  that  the  cows  were  vac¬ 
cinated  as  soon  as  uterine  involution  had  occurred.  The  inference  is 
justified  that  vaccination  occurred  at  about  ten  days  post  partum 
and  that  service  was  permitted  sixty  days  later,  thus  allowing  a  mini¬ 
mum  rest  of  seventy  days.  The  vaccination  thus  served  as  a  barrier 
against  very  early  post  partum  breeding.  This  barrier  was  absent  in 
the  control  group,  in  which  the  chart  reveals  no  less  than  five  cows 
became  pregnant  at  less  than  sixty  days  post  partum,  of  which  40 
per  cent  aborted  and  60  per  cent  had  retained  afterbirth,  as  was 
perfectly  natural.  Sterility  logically  followed.  Numerous  other  con¬ 
trols  were  repeatedly  bred  before  conception  in  a  manner  to  suggest 
that  they  too  had  been  bred  at  less  than  sixty  days  post  partum,  the 
fertilized  ova  had  perished  unseen,  and  the  phenomenon  had  been 
classed  as  temporary  sterility.  This  early  rebreeding  of  the  controls 
placed  them  at  a  distinct  disadvantage  compared  with  the  vaccinates. 

Two  of  the  thirty-three  controls  were  transferred  to  the  vaccinates. 
Of  the  thirty-one  remaining  animals,  five — or  16.1  per  cent — died, 
were  killed  or  sold,  compared  with  44.4  per  cent  of  the  vaccinates. 
Two  vaccinates  did  not  become  pregnant  after  vaccination.  Three 
were  in  twin  pregnancy  (the  only  twin  pregnancies  in  either  group) 
in  the  first  and  only  gestation  after  vaccination.  These  five  animals 
cost  the  vaccinated  group  18.5  per  cent  of  its  total;  the  correspond¬ 
ing  loss  for  the  controls  was  3.33  per  cent. 
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I  ho  authors  do  not  comment  upon  the  three  twin  gestations,  which 
gu\e  a  ratio  of  7:100  for  the  vaccinates  and  none  for  the  controls. 
I'he  three  pregnancies  cost  thirteen  services,  all  by  the  bull  of  the 
breed  represented  by  the  300s.  It  is  not  stated  that  any  of  the  twins 
were  viable  or  whether  they  were  of  the  female,  male  or  no  sex. 

It  has  been  stated  in  (  hapter  III  that  the  duration  of  gestation 
constitutes  a  highly  valuable  basis  for  computing  breeding  efficiency. 
If  the  ideal  duration  is  placed  at  279-288  days  inclusive,  then  it  is 
iound  that  among  the  vaccinates  54.8  per  cent  fall  within  the  opti¬ 
mum,  as  compared  with  66.7  per  cent  among  the  controls.  In  the  two 
groups  together,  those  pregnancies  falling  within  the  optimum  were 
accompanied  by  10.2  per  cent  of  retained  afterbirth:  those  above 
288  days  20  per  cent;  and  those  below  279  days  29.2  per  cent. 

In  their  bacteriological  search  of  the  abortions,  the  authors  were 
uncertain  as  to  the  cause  in  two  of  the  vaccinates  and  three  of  the 
controls.  Satisfactory  diagnoses  were  made  in  six  vaccinates,  of 
which  83.3  per  cent  were  attributed  to  B.  abortus  and  16.7  per  cent 
to  other  causes  which  were  unknown.  Among  the  sixteen  abortions  in 
the  controls  in  which  they  were  positive  that  B.  abortus  was  or  was 
not  the  cause,  68.7  per  cent  were  declared  due  to  that  organism  and 
the  cause  of  31.3  per  cent  undetermined.  The  ratio  of  the  abortions 
definitely  due  to  the  abortion  organism  was  much  higher  in  the  vac¬ 
cinated  group  than  among  the  controls — the  abortion  organism  was 
present  in  a  higher  ratio  of  the  abortions  in  those  animals  in  which 
additional  bacilli  had  been  added  to  those  already  carried  bv  the 
animals. 

I  he  vaccinates  produced  during  the  researches  1.1  live  calves  per 
cow.  while  the  controls  produced  1.4 — a  superiority  of  36.4  per  cent. 

I  he  authors  attribute  this  inequality  to  the  fact  that  more  of  the 
vaccinates  were  sold,  but  fail  to  indicate  why  they  were  sold  or  why 
the  authors  selected  for  vaccination  the  inferior  animals  doomed  to 
be  sold.  I  hey  were  not  sold  because  of  overcrowding,  since  it  is  clear 
that  new  animals  were  being  bought  in  order  to  maintain  the  herd. 
The  reproductive  efficiency  of  the  entire  herd  was  very  low.  They 
state  that  the  Jersey  cow,  101,  apparently  the  best  breeding  cow  in 
the  herd,  produced  twelve  healthy  calves  although  positive  to  the 
agglutination  test  for  abortion  disease.  Assuming  that  the  Jerseys 
are  indicated  by  the  100s  in  the  charts,  the  next  Jersey  is  132,  leav¬ 
ing  a  gap  of  31  missing  Jerseys.  The  authors  leave  this  group  an 
unsolved  mystery.  While  they  state  that  cow  101  produced  twelve 
calves,  they  fail  to  indicate  their  destiny.  Her  three  charted  calvings 
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show  that  less  than  one  year  elapsed  between  each  two.  After  she 
had  displayed  a  distress  signal  by  having  calved  at  274  days,  she 
was  rebred  thirty-seven  days  later.  She  was  wrecked,  as  was  logically 
to  be  expected,  had  retained  afterbirth  and  became  hopelessly  sterile. 
The  authors  were  greatly  disturbed  over  the  debacle,  bred  her  ten 
times  without  success,  and  were  industriously  doctoring  her  in  search 
of  a  retroactive  panacea  which  would  go  back  and  cure  the  wreck 
caused  by  sexual  overloading. 

Upon  the  above  evidence  the  authors  conclude:  “Although  some 
degree  of  immunity  toward  Bac.  abortus  (  Bang)  is  induced  by  the 
use  of  the  living  vaccine,  it  does  not  reduce  the  abortion  rate  to  a 
desirable  minimum  and  should  never  be  used  in  other  than  badly 
infected  herds.  .  .  .  We  have  been  unable  to  demonstrate  that  vaccina¬ 
tion  retards  conception  nor  that  increased  sterility  is  directly  asso¬ 
ciated  with  the  use  of  living  vaccine”! 

Kitselman108  studied  the  use  of  living  vaccines  in  a  herd  of  fifty 
beef  cows  and  heifers.  Ten  heifers  negative  to  the  agglutination  test 
before  vaccination  were  all  positive  at  the  close  of  the  researches  one 
year  after  vaccination:  two  proved  sterile,  two  aborted,  five  calved 
and  one  remained  pregnant.  Ten  cows  with  young  calves  were  60 
per  cent  negative  before  vaccination  and  20  per  cent  after  one  year. 
Sixty  per  cent  of  these  were  sterile.  Thirty  cows  had  aborted  or  failed 
to  calve  during  the  year  preceding  vaccination,  six  of  which  tested 
negative.  At  the  end  of  the  year  one  was  negative.  Twenty  per  cent 
aborted  and  a  like  number  were  sterile. 

Hart  and  Carpenter1"2  pursued  studies  in  vaccination  with  living 
vaccines  in  a  group  of  dairy  heifers,  with  less  favorable  results  than 
those  of  Lubbehusen,  Fitch,  and  Boyd,  and  in  a  form  which  did  not 
permit  so  complete  an  analysis.  Their  report  was  criticized  by  me  at 
some  length.242  The  examples  cited  are  believed  fairly  representative 
of  the  literature  upon  the  use  of  living  abortion  vaccines  of  the  viru¬ 
lent  type  in  cattle. 

(3)  Caljhood  Vaccination  with  Avirulent  Bacillus  abortus  Cultures 

The  vaccination  of  calves  with  avirulent  strains  of  abortion  bac¬ 
teria  has  recently  stimulated  the  hope  that  a  method  has  been  dis¬ 
covered  by  which  a  highly  valuable  immunity  may  be  attained  against 
abortion  in  cattle.  The  reports  measure  the  results  by  the  incidence 
of  abortion,  not  by  the  reproductive  efficiency.  The  plan  is  as  yet 
too  young  to  determine  the  longevity  of  the  vaccinated  animals.  The 
basic  health  of  the  vaccinated  calves  is  not  clearly  stated  and  the 
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method  of  selecting  controls  is  not  generally  clear.  Numerous  re¬ 
search  workers  have  published  data  which  upon  the  surface  read 
well,  amongst  which  the  report  by  Cotton1  is  considered  representa¬ 
tive.  In  general  the  reports  are  optimistic,  but  not  notably  more  so 
than  the  carbolic  acid  cure  of  Brauer,  the  methylene  blue  remedy  of 
Rich,  or  the  horse  dung  panacea  of  Rindl,  noted  above.  Its  greatest 
merit,  if  it  has  value,  should  be  in  such  thoroughly  saturated  herds 
as  those  illustrated  in  Table  I,  or  in  the  herd  studied  by  Lubbehusen, 
hitch  and  Boyd,  above  mentioned.  The  calves  in  these  herds  acquired 
the  bacilli  in  utero,  obtained  them  abundantly  in  their  milk,  and  were 
in  association  with  diseased  animals  constantly.  The  question  then 
arises  regarding  the  value  of  administering  avirulent  bacteria  to 
animals  already  carrying  virulent  forms — has  an  avirulent  strain  the 
power  to  destroy  a  firmly  established  virulent  infection?  It  appears 
logical  to  believe  that  if  avirulent  abortion  vaccines  administered  to 
calves  at  four  to  eight  months  would  effectively  prevent  abortion  in 
them  as  adults,  the  invasion  of  the  fetus  and  of  the  new-born  calf 
bv  \  ii  ulent  abortion  bacteria  should  give  it  valuable  powers  of 
resistance,  especially  in  those  cases,  said  to  be  in  the  majority,  in 
which  the  blood  test  for  contagious  abortion  becomes  negative  at  six 
to  twelve  months  of  age.  Not  all  calves  positive  to  the  agglutination 
test  become  negative.  Thus  the  calves  included  in  Table  XIII  were 
infected  early,  as  indicated  by  the  agglutination  test,  and  remained 
infected  until  they  aborted  their  first  calves.  Hilton''1  says,  upon 
this  plan  of  vaccination:  “Approximately  15  per  cent  of  infected 
calves  remain  permanently  infected."  Udall205  used  avirulent  cultures 
on  forty-eight  heifers  and  heifer  calves,  followed  by  excellent  breed¬ 
ing  efficiency.  The  herd  was  kept  essentially  free  from  abortion 
infection  according  to  the  agglutination  test,  the  abortion  rate  in  the 
herd  was  low  before  the  vaccination.  L  dall  is  one  of  the  foremost 
advocates  of  the  growing  of  healthy  calves.  It  might  well  be  suspected 
that  calves  born  of  healthy  cows  and  grown  under  healthful  condi¬ 
tions  would  largely  remain  sexually  sound  after  vaccination  with 
avirulent  organisms.  It  is  therefore  difficult  to  measure  the  effects  of 
the  vaccination.  If  the  cultures  are  actually  avirulent,  they  can  ad¬ 
mittedly  do  no  harm. 

I  he  reports  upon  calfhood  vaccination  are  inadequate  in  the 
number  of  animals,  the  period  of  time  covered,  the  basic  state  of 
health  and  vigor  of  the  calves  used,  the  age  at  which  they  were  bred, 
the  health  of  the  sire  with  which  they  were  mated  and  many  other 
vital  factors  influencing  reproduction. 

I  his  is  well  illustrated  by  the  report  of  Stevens’811  who  submits  his 
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findings  from  the  calvings  of  the  first  year  after  vaccination.  Upon 
hasty  reading,  a  highly  optimistic  view  may  be  attained,  while  upon 
closer  study  it  is  revealed  that  the  report  consists  essentially  of 
conclusions  without  facts.  The  title  indicates  that  the  animals 
vaccinated  were  calves,  but  he  fails  to  state  what  he  means  by 
calves.  Elsewhere  in  his  contribution  he  says  that  some  of  the 
animals  vaccinated  were  pregnant  as  much  as  six  months.  Like 
Bland' '  he  was  somewhat  surprised  that  these  pregnant  animals 
should  have  calved  properly  after  vaccination  during  pregnancy, 
which  some  say  causes  abortion  instead  of  preventing  it.  Stevens 
states  "There  have  been  over  200  of  these  vaccinated  heifers  calve  in 
the  last  six  months  and  from  the  reports  of  the  dairymen  and  my 
own  observation  they  have  with  the  exception  of  three  head  all 
produced  healthy,  full  time  calves.”  He  does  not  state  how  many 
females  vaccinated  during  the  same  unstated  period  failed  to  become 
recognizably  pregnant,  fails  to  say  what  he  means  by  "full  time 
calves”  or  whether  the  "healthy”  calves  lived  beyond  24  hours.  While 
he  says  that  over  200  pregnancies  had  terminated,  he  apparently 
did  not  know  how  many  more.  There  may  have  been  230  or  280. 
He  fails  to  advise  his  readers  of  what  occurred  to  the  three  females 
which  did  not  produce  healthy  calves  at  full  term. 

In  some  of  the  herds  he  asserts  that  prior  to  vaccination  50  to 
100  per  cent  of  the  first  pregnancy  heifers  regularly  aborted;  he 
does  not  say  that  he  vaccinated  any  heifers  from  such  herds.  He 
fails  to  state  whether  the  vaccinated  heifers  had  been  sired  by,  or 
bred  to  healthy  or  diseased  bulls.  Throughout  his  article  he  fails 
to  indicate  that  any  attention  whatever  was  paid  to  the  health  of 
any  bull. 

Stevens'  report  seems  fairly  representative  of  the  vagueness  and 
incompleteness  of  the  researches  and  observations  in  this  field. 
Caution  should  be  exercised  by  the  reader  and  all  the  reports 
critically  studied.  Before  arriving  at  important  conclusions  and 
definitely  committing  himself  by  extensive  application  of  calfhood 
vaccination,  the  practitioner  would  do  well  to  first  apply  it  experi¬ 
mentally  in  a  herd  where  all  significant  factors  are  known,  and 
adequate  controls  are  maintained. 

Calfhood  vaccination  need  not  be  summarily  condemned.  In 
studying  the  problem  it  should  be  remembered  that  so  far  as  yet 
known,  a  heifer  calf  sired  by  a  healthy  bull,  born  of  a  healthy  cow 
after  285  days  of  pregnancy,  without  dystocia,  retained  afterbirth, 
calf  scours  or  other  allied  pathological  phenomena,  properly  fed  and 
handled,  and  bred  when  not  less  than  24  months  of  age  to  a  perfectly 
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healthy  bull,  will  calve  physiologically  at  about  285  days  whether 
vaccinated  or  not  vaccinated  at  any  period  of  her  life. 

For  those  abortions  in  cattle  in  which  Bacillus  abortus  can  not 
be  held  responsible,  no  immunization  or  other  prophylactic  has  been 
seriously  proposed.  Thus  Lubbehusen,  Fitch,  and  Boyd,  as  stated 
above,  decided  that  16.7  per  cent  of  their  abortions  were  not  due  to 
Bacillus  abortus,  and,  having  failed  to  discover  the  cause,  suggest  no 
remedy.  The  occurrence  of  these  abortions  from  unknown  cause 
leaves  undetermined  the  influence  which  this  cause  may  have  exerted 
in  those  abortions  in  which  B.  abortus  was  identified.  Hart  and 
TraunT'  after  the  elimination  of  contagious  abortion  from  the  Univ. 
of  California  herd  report  the  persistence  of  a  10  per  cent  ratio  of 
abortion,  and  the  prevalence  of  sterility  and  retained  afterbirth  in 
the  absence  of  Bacillus  abortus  or  other,  to  them,  recognizable  cause. 
In  another  Bang-negative  herd  studied,  33.3  per  cent  of  primipara 
aborted  from  an  unrecognized  cause.  In  one  highly  prized  purebred 
herd  devoted  to  the  breeding  of  valuable  sires,  and  kept  abortion- 
free  according  to  the  test,  the  abortion  rate  runs  as  high  as  50  per 
cent  from  unidentified  causes,  and  obviously  this  can  be  neither 
controlled  nor  ameliorated  by  vaccination  with  Bacillus  abortus.  In 
those  cattle  abortions  associated  with  vibrios,  streptococci  and  other 
known  infections,  no  immunization  has  been  urged.  When  Bacillus 
abortus  is  established  in  the  mammary  gland,  and,  while  the  cow 
is  breeding  well,  the  bacillus  is  being  excreted  in  the  milk,  artificial 
immunization  has  not  yet  been  definitely  advocated.  Artificial  im¬ 
munization  has  not  been  prominently  advised  against  Bacillus 
abortus  infection  in  sheep,  goats,  or  swine  in  which  it  is  common. 

(4)  Vaccination  in  Equine  Abortion 

\  accination  has  been  highly  lauded  for  the  control  of  equine 
abortion  associated  with  Bacillus  abortivo-equinus  or  paratyphoid 
bacillus.  As  among  cattle,  so  in  the  mare,  it  was  at  first  believed  that 
all  infectious  abortions  were  due  to  one  invader  only,  and  it  was 
fondly  hoped  and  firmly  believed  that  infectious  abortion  could  be 
eliminated  through  immunization.  GoodT1  announced  in  1902  that  he 
had  discovered  a  highly  successful  vaccine  which  had  proven  reliable 
after  four  years  of  trial  in  the  famed  Blue  Grass  region  of  Kentucky, 
the  greatest  center  of  thoroughbred  horse  breeding  and  of  equine 
genital  disease  in  the  United  States.  Four  years  later  the  colleagues 
of  Good  in  the  University  of  Kentucky,  Dimock  and  Caslick,41  state: 
"In  more  recent  years,  the  number  of  mares  which  have  failed  to 
breed,  the  number  of  stallions  that  have  proved  to  be  impotent  or  shy 
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breeders  and  the  diseases  of  the  new-born,  not  to  exclude  outbreaks 
of  contagious  abortion,  have  all  been  very  notably  on  the  increase.” 

In  1932  Dimock  and  Edwards42  re-assert  the  efficiency  of  the  vac¬ 
cination  against  equine  abortion  associated  with  the  paratyphus 
bacillus.  The  bacillus,  however,  was  no  longer  regarded  as  the  cause 
of  all  abortions  linked  with  infection.  Instead  64  per  cent  of  abor¬ 
tions  were  negative  to  Bacillus  abortivo-equinus ;  26.5  per  cent  were 
due  to  streptococci;  5.8  per  cent  to  Bacillus  abortivo-equinus  and 
3.6  per  cent  scattering.  In  one  stud  of  32  mares  negative  to  Bacillus 
abortivo-equinus,  24  aborted  and  no  micro-organism  could  be  identi¬ 
fied.  leading  them  to  suspect  a  virus  abortion.  Thus  while  they  had 
found  a  highly  efficient  immunizing  agent  against  the  original  con¬ 
tagious  abortion,  a  new,  and  more  disastrous  streptococcic  abortion 
had  shown  itself  and  a  third  yet  more  virulent  contagious  abortion 
due  to  a  virus  was  suspected.  In  1936  Dimock  and  Edwards41  defi¬ 
nitely  declared  the  existence  in  Kentucky  of  a  highly  destructive  virus 
abortion  of  mares.  The  belief  of  Dimock  and  Edwards  in  a  virus 
abortion  has  recently  been  supported  by  Miessner  and  Harms  who 
observed  seventeen  abortions  in  a  stud  of  twenty-three  mares,  in 
which  all  efforts  at  the  discovery  of  bacteria  which  might  be  in¬ 
criminated,  failed.  The  subject  will  be  further  considered  under 
virus  infections  of  the  reproductive  system. 

Dimock  and  Edwards  reasserted  their  faith  in  the  efficacy  of  arti¬ 
ficial  immunization  against  the  original  equine  infectious  abortion 
and  advised  its  annual  use  upon  brood  mares  in  foal.  The  sole  pre¬ 
ventive  measure  they  could  offer  against  the  streptococcic  abortion 
was  the  mating  only  of  sexually  healthy  animals — in  an  area  where 
about  fifty  out  of  each  one  hundred  mares  bred  one  year,  drop  a 
viable  foal  the  next.  Just  how  easy  it  is  in  such  a  situation  to  mate 
sexually  healthy  animals  they  do  not  state.  They  offer  no  means  for 
the  prevention,  cure  or  amelioration  of  the  virus  abortion.  They  thus 
claim  that  one  of  the  three  chief  types  of  equine  infectious  abortion 
may  be  controlled  by  vaccination,  while  the  other  two,  each  of  which 
is  apparently  quite  as  destructive  as  the  paratyphus  bacillus,  are  left 
uncontrolled  and  uncontrollable.  Several  factors  have  served  to  make 
the  famed  Blue  Grass  region  of  Kentucky  a  great  center  of  equine 
reproductive  diseases.  It  is  the  most  concentrated  area  of  thorough¬ 
bred  horse  breeding  in  North  America.  Sentiment  regarding  a  famous 
stallion  or  mare  largely  takes  precedence  over  hygiene,  and  disease 
runs  riot.  Judging  from  the  available  literature  and  from  two  seasons 
of  personal  study  in  the  area,  the  control  of  sterility,  abortion,  and 
diseases  of  foals  in  the  Blue  Grass  region  demands  other  means  tor 
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their  effective  control  than  vaccination.  On  page  129  I  have  related 
t  lat  in  1926  I  had  reported  studies  indicating  that  abortion  in  mares 
vvas  a  most  time  times  as  frequent  in  those  bred  and  conceiving  on 
ie  th  day  postpartum  as  in  those  conceiving  at  a  later  date.  The 
statement  elicited  no  immediate  comment.  Fifteen  years  later,  in 
941  Jennings""  presented  far  more  voluminous  data  substantiating 
my  findings,  and  placing  the  abortion  rate  even  higher  than  I  had 
done.  He  did  not  state  whether  these  abortions  following  9th  day 
conceptions  were  due  to  paratyphoid  bacillus,  streptococcus  or  virus. 
Rather  he  attributed  it  to  the  9th  day  conception,  which  calls  for 
prudence  instead  of  vaccination.  Neither  will  vaccination,  vitamins 
nor  hormones  prevent  disaster  when  a  mare  is  bred  to  a  stallion  with 
spermatozoa  like  those  shown  in  Fig.  28. 

Quarantine  and  Slaughter 

Quarantine  in  veterinary  medicine  usually  ends  in  slaughter.  Pro¬ 
longed  or  permanent  quarantine  within  or  between  herds  is  well  nigh 
impossible  to  maintain  effectively,  and  the  cost  is  generally  pro¬ 
hibitive.  1  he  basis  for  successful  quarantine  is  the  isolation  of  the 
diseased  individual  in  a  manner  to  eliminate  all  danger  of  the  trans¬ 
fer  of  the  contagion  to  healthy  animals.  It  is  usually,  if  not  always, 
safer  and  more  economical  to  slaughter  the  affected  animal.  The 
difficulties  of  permanent  quarantine  are  well  illustrated  in  the  case 
of  human  leprosy,  which  has  been  so  handled  for  some  forty  centuries 
without  demonstrated  success.  At  the  other  extreme,  Canada  and 
the  United  States,  acting  as  a  single  people  for  the  North  American 
continent,  have  succeeded  conspicuously  in  barring  such  animal 
plagues  as  foot-and-mouth  disease,  bovine  contagious  pleuro¬ 
pneumonia  and  some  other  disastrous  maladies  of  domestic  animals. 
Foot-and-mouth  oisease  has  rarely  surmounted  the  barriers  against 
it  and  penetrated  the  l  nited  States,  but  in  such  cases  local  quaran¬ 
tine  has  been  established  for  a  brief  period  until  the  diseased  and 
exposed  animals  have  been  slaughtered.  I  he  markedly  chronic  type 
of  essentially  all  distinctively  genital  infections  of  domestic  animals, 
offers  virtually  insuperable  barriers  against  successful  control  by 
quarantine  within  or  between  herds  for  the  control  of  bacterial 
genital  diseases.  Quarantine  has  not  been  advocated  prominently 
except  in  the  Bacillus  abortus  infection  of  cattle,  although  that  infec¬ 
tion  invades  all  species  of  domestic,  and  an  unknown  number  of  wild 
animals.  Various  types  of  quarantine  have  been  tried. 

In  the  l  nited  States,  intra-herd  quarantine  was  for  a  time  fre¬ 
quently  attempted,  and  continues  to  be  applied  in  a  lesser  degree. 
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The  effective  isolation  of  diseased  animals  within  the  herd  is  very 
difficult  of  application.  Ordinarily  the  animals  cannot  well  be  placed 
far  enough  apart  for  safety,  and  separate  personnel  is  very  costly 
and,  in  the  main,  ineffective.  Since  all  domestic  animals  carry  the 
bacillus,  it  becomes  extremely  difficult  to  insure  against  contamina¬ 
tion  of  the  free  animals  indirectly  through  other  species.  In  many 
areas  wild  ruminants  exist.  As  already  noted  the  American  bison  and 
the  wapiti  or  “elk”  of  the  West  are  known  to  be  carriers  of  Bacillus 
abortus.  It  is  quite  probable  that  the  various  species  of  deer,  friendly 
free-booters  who  ignore  quarantine  restrictions,  also  carry  the  infec¬ 
tion.  Intra-herd  quarantine  is  at  best  of  questionable  efficiency  and 
as  in  vaccination  may  only  be  claimed  to  exert  a  favorable  influence 
in  those  cases  of  sterility,  abortion  and  retained  afterbirth  in  which 
Bacillus  abortus  may  be  incriminated.  Thus  in  the  researches  of 
Lubbehusen,  Fitch,  and  Boyd,  already  discussed,  less  than  60  per 
cent  of  the  abortions  could  be  definitely  ascribed  to  Bacillus  abortus, 
while  in  22.2  per  cent  no  bacteria  were  identified.  Quarantine  could 
only  affect  those  cases  authentically  attributed  to  the  abortion 
bacillus. 

I  have  described  elsewhere2”'  a  group  of  twins  and  free  martins, 
emanating  from  three  Bang-free,  purebred  herds  in  which  genital 
diseases  were  severe.  One  unusually  highly  bred  herd  had  an  abor¬ 
tion  rate  of  fifty  per  cent.  There  was  no  basis  for  segregation  of 
diseased  from  healthy  because  the  conclusion  was  inevitable  that  any 
apparently  healthy  individual  carried  the  same  factor  as  those  which 
aborted.  When  a  cow  aborted,  she  could  be  segregated  and  the  fetus 
incinerated,  after  associated  animals  had  already  been  exposed.  Then 
isolation  could  merely  diminish,  not  eliminate,  the  exposure  of  the 
uninfected  animals,  if  such  existed. 

There  is  one  outstanding  example  in  which  intra-herd  segregation 
or  quarantine  becomes  highly  important  but  is  frequently  overlooked. 
Especially  in  dairy  herds  where  hand  breeding  is  applied,  and  two 
or  more  sires  are  kept,  as  well  as  under  parallel  conditions  in  the 
breeding  of  horses  and  beef  cattle,  the  strict  maintenance  of  the 
breeding  unit  is  of  great  importance.  Thus  in  the  large  dairy  herd 
owned  by  an  agricultural  college,  it  is  shown  in  Table  V  that  the 
pregnancies  of  Bull  7,  in  which  living  calves  were  produced,  had  an 
average  duration  of  8.5  days  less  than  those  of  Bull  3.  All  the  progeny 
of  Bull  7  regularly  became  positive  to  the  agglutination  test  for 
Bang’s  disease;  all  the  get  of  Bull  3  remained  negative.  The  progeny 
of  the  two  sires  ran  together  as  a  common  herd.  The  natural  infer¬ 
ence  is  that  in  some  way  the  sires  were  responsible  for  the  differences 
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m  the  abortion  test.  It  seems  unjustified  to  suspect  that  Bang’s 
bacillus  was  transmitted  as  a  permanent  infection  from  sire  to  off- 
>|>iing.  I  lie  explanation  apparently  lies  in  the  gross  variation  in  the 
duration  of  the  pregnancies  of  the  two  sires. 

All  data  I  have  thus  far  been  able  to  assemble  emphatically  in¬ 
dicate  that  the  optimum  duration  of  pregnancy  in  the  cow  is  ap- 
pioximatelv  285  days,  and  that  when  the  duration  drops  below  2  79, 
or  exceeds  288  days,  there  is  a  marked  decline  in  the  fertility  of  the 
progeny  upon  arrival  at  breeding  age,  parallel  to  the  degree  of 
departure  from  the  optimum  duration  of  their  life  in  the  uterus. 
Further  evidence  upon  this  inference  appears  in  Table  II,  in  which 
Bull  2  suttered  from  abscess  of  the  seminal  vesicle,  as  shown  in 
Pig.  138.  The  genital  disease  of  the  bull  was  vividly  reflected  in 
the  abbreviated  gestation  period  of  those  of  his  pregnancies  which 
survived  to  birth. 

There  is  no  occasion  to  assume  that  Bang’s  bacillus  or  other  given 
species  of  invader  was  directly  transmitted  by  the  sire  to  his  off¬ 
spring;  it  is  shown  clearly  enough  that  the  sire  was  defective  and 
all  available  data  indicate  clearly  that  young  animals  born  outside 
thi  optimum  duration  of  intrauterine  life  are  feeble  and  possess 
inadequate  resistance  to  bacterial  invaders.  Since  Bang’s  bacillus 
is  the  most  abundant  invader  of  the  genital  system  of  the  dairy 
cow,  it  would  logically  be  the  most  frequent  invader  in  the  heifers 
born  alter  an  abbreviated  pregnancy.  It  accordingly  becomes  highly 
important  in  animal  husbandry  to  vigorously  maintain  the  breeding 
unit  to  the  end  that  the  efficiency  of  the  sire  may  be  more  exactly 
determined  and  measures  taken  to  discard  the  defective  or  dangerous. 

It  is  an  all  too  common  practice  to  break  the  boundary  lines  of 
breeding  units  owing  to  the  failure  of  one  or  many  females  to  be¬ 
come  pregnant  by  the  assigned  sire,  and  breed  them  to  another  male. 

I  he  importance  of  the  intact  breeding  unit  may  well  be  illustrated 
by  the  contribution  of  Cameron,  Fincher,  and  Gilman.23  An  agricul¬ 
tural  college  had  imported  from  a  distant  state  a  fashionably  bred 
bull  and  assigned  to  him  a  breeding  unit  of  cows.  Some  of  these,  fail¬ 
ing  to  become  recognizably  pregnant  after  several  services,  were 
transferred  to  another  sire  of  the  same  breed  in  the  herd.  The  im¬ 
ported  bull  was  assumed  to  be  healthy  and  had  met  the  requirements 
of  the  State  of  New  \  ork  that  he  should  be  free  from  tuberculosis 
and  contagious  abortion.  After  the  second  sire  had  served  sterile 
cows  from  the  breeding  unit  of  the  imported  bull,  his  cows  too  began 
to  fail  to  conceive  and  it  was  discovered  that  the  new  bull  had 
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brought  in  the  trichomonad  disease.  The  breaking  down  of  the  breed¬ 
ing  unit  had  multiplied  the  disaster. 

Such  perils  constantly  confront  the  custom  of  community,  or 
association  sires  unless  adequately  guarded.  If  the  females  of  one 
member  of  the  association  have  a  communicable  genital  disease,  the 
other  females  of  the  association  are  at  once  in  peril;  if  a  member 
of  the  association  errs  in  the  purchase  of  a  new  female,  all  females 
within  the  unit  become  exposed. 

The  maximum  of  peril  is  attained  in  concentrated  centers  of  the 
breeding  of  thoroughbred  horses  where  usually  no  breeding  units  are 
accurately  fixed.  Famous  sires  are  not  usually  limited  in  their  services 
to  the  stud  of  the  owner,  but  the  use  of  the  stallion  is  offered,  in  a 
chivalrous  gesture,  at  spectacular  fees  to  other  owners  of  mares.  If 
the  stallion  has  won  great  races,  or  his  get  have  proven  great  winners, 
his  services  are  in  corresponding  demand.  He  is  then  overbred,  be¬ 
comes  less  fertile  and  his  mares  return  more  and  more.  With  advanc¬ 
ing  age  and  fame,  and  decreasing  capacity,  his  fertility  drops  lower 
and  lower.  Mares  conceive,  the  fertilized  ovum  dies  early  and 
vanishes  unseen,  leaving  the  uterus  more  or  less  seriously  damaged. 
The  next  year  the  owner  of  the  mare  may  feel  discouraged  and 
transfer  her  to  another  famous  sire.  The  owner  of  the  new  sire  may 
demand  a  bacteriological  examination  of  the  mare  before  acceptance, 
which  she  may  pass.  Thus  sterile  mares,  often  made  sterile  by  the 
stallions,  are  shifted  to  other  stallions,  of  perhaps  low  fertility,  and 
each  may  expose  the  other  to  a  new  infection.  Numerous  stallion 
owners  quarantine  against  barren  or  aborting  mares  and  require  a 
bacteriological  examination,  but  admit  to  service  without  question, 
those  mares  having  a  foal  at  side.  Under  this  ruling  the  mare  whose 
afterbirth  is  shown  in  Fig.  30,  and  whose  foal  was  born  at  387  days 
and  was  unable  to  stand  for  several  days,  would  be  accepted  for 
service  by  the  stallion,  although  profoundly  diseased.  Though  a  large 
ratio  of  the  thoroughbred  mares  in  the  Blue  Grass  area  of  Kentucky 
according  to  my  observations,  are  clinically  diseased  on  the  ninth 
day  post  partum,  yet  they  are  bred,  and  the  stallion  owner  who  would 
refuse  a  mare  which  had  failed  and  had  a  year  of  sexual  rest,  accepts 
a  diseased  mare  with  a  nine-day  foal  at  her  side  by  some  other  sire. 

On  the  other  side,  the  owner  of  the  mare  has  no  authentic  informa¬ 
tion  usually  regarding  the  fertility  of  the  sire,  and  hence  has  no  cer¬ 
tain  method  of  exclusion  in  case  of  low  fertility  and  perilous  disease. 
Some  stallion  owners  have  examinations  made  by  a  veterinarian  of 
their  choosing,  but  the  condemnation  of  a  stallion  of  low  fertility 
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whose  owner  can  command  service  fees  of  $1,000  to  $2  000  is  not 
often  publicly  announced. 

I  he  establishment  of  a  permanent  harem  of  females  for  each  sire 
is  one  of  the  most  vital  hygienic  laws  in  reproduction.  A  sire  may 
c  le  or  break  down  and  some  disposition  needs  be  made  of  his  fe¬ 
males.  Unless  the  field  is  perfectly  clear  they  should  on  no  account 
be  dispersed  to  carry  peril  widely.  Instead  in  many  cases,  such  as 
related  of  the  trichomonad  disaster,  the  females  should  be  held  intact 
in  an  isolated  group  until  safety  is  assured. 

Inter-herd,  inter-state  and  exhibition  quarantine  is  now  common 
in  cattle  regarding  Bacillus  abortus  infection.  It  is  well  known  that 
some  cattle  are  negative  to  the  agglutination  test  and  yet  harbor 
Bacillus  abortus,  while  others  are  positive  and  the  diagnosis  cannot 
be  confirmed  by  bacteriological  search.  The  incidence  of  these  is 
unknown.  It  is  generally  held  that  such  defects  are  negligible  in  num¬ 
ber.  Sometimes  cattle  to  be  shipped  long  distances  are  negative  at 
point  of  shipment,  and  positive  at  destination;  the  variation,  at  least 
in  some  cases,  is  apparently  due  to  intensification  of  low  infection. 
Most  fairs  in  the  l  nited  States  now  require  a  negative  agglutination 
test  for  exhibition  of  cattle.  Sometimes  the  owner  finds  his  cattle 

positive  upon  his  return  and  various  hypotheses  are  advanced  to 
explain. 

1  he  inter-state  quarantine  of  cattle  against  contagious  abortion 
is  at  present  generally  imposed.  It  is  not  without  peril.  Reference 
has  already  been  made  to  the  imported  bull  mentioned  by  Cameron. 
Fincher,  and  Gilman  in  connection  with  the  trichomonad  disaster. 
The  buyer  accepted  the  bull  as  genitally  healthy  because  he  was 
negative  to  the  agglutination  test.  No  one  warranted  the  bull  as 
healthy  in  such  a  manner  as  to  effectively  protect  the  buyer,  and  his 
assumption  that  being  negative  to  the  agglutination  test  made  the 
sire  safe  sexually  was  largely  his  own  interpretation.  Or  in  the  highly 
pedigreed  herd  referred  to  above,  negative  to  the  agglutination  test 
with  hlty  per  cent  abortions,  the  breeder  would  logicallv  become  a 
buyer  of  heifers  and  seller  of  bulls.  His  bulls,  being  negative,  were 
salable  into  the  best  of  herds  and  incapable  of  being  good  sires.  Hence 
the  buyer  needs  beware  and  constantly  bear  in  mind  that  the  agglu¬ 
tination  test  provides  uncertain  security  only  against  that  one  infec¬ 
tion. 

Slaughter  of  the  infected  animals  is  the  logical  termination  of  the 
usual  types  of  quarantine  in  the  field  of  genital  diseases  in  domestic 
animals.  As  early  as  1921  the  Bureau  of  Animal  Industry  of  the 
Pennsylvania  Department  of  Agriculture  had  promoted  officially 
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a  plan,  which  came  to  be  known  as  the  Pennsylvania  plan,  involving 
repeated  agglutination  tests  of  all  animals  in  a  herd,  with  the  segre¬ 
gation  or  discard  of  all  cattle  positive  to  the  test.  The  plan  permitted 
the  retention  under  strict  isolation  of  valuable  dairy  cows  positive 
to  the  agglutination  test.  Quarantined  cows  are  usually  neglected 
cows,  are  assigned  the  poorer  stables,  caretakers  and  food.  Except 
in  unusually  valuable  animals  with  convenient  environment  for  effec¬ 
tive  isolation,  the  owner  prefers  to  discard  the  positive  animals.  After 
a  herd  had  passed  several  tests  satisfactorily  to  the  state,  they  were 
officially  declared  free  from  contagious  abortion.  The  Pennsylvania 
plan  was  modified  and  revised  from  time  to  time  and  more  recently 
adopted  in  its  chief  features  by  the  United  States  Bureau  of  Animal 
Industry  in  a  nation-wide  campaign,  in  cooperation  with  the  states, 
for  the  eradication  of  abortion. 

The  Pennsylvania  Bureau  of  Animal  Industry  has  published  sta¬ 
tistics  following  the  application  of  the  plan,  which  in  themselves  ap¬ 
pear  favorable.  The  herds  from  which  statistics  were  published 
showed  that  abortion  had  decreased.  The  decrease  in  abortion  is 
quite  natural  when  all  cows  positive  to  the  agglutination  test  are 
discarded,  unless  new  cases  develop.  After  seventeen  years  of  appli¬ 
cation  in  the  state  of  Pennsylvania,  no  authentic  evidence  is  available 
that  there  is  less  abortion,  sterility,  and  retained  afterbirth  among 
dairy  cattle  in  that,  than  in  the  adjoining  states.  Neither  is  there 
available  a  clear  accounting  of  the  expense  involved. 

The  plan  of  test-and-slaughter  is  stated  to  be  voluntary  upon  the 
part  of  the  owner.  Technically  this  is  quite  true,  but  practically  it 
is  highly  misleading.  Associated  with  this  alleged  voluntary  character 
of  the  plan  is  the  fact  that  the  breeder  of  purebred  cattle  of  high 
quality,  for  sale  as  breeders,  is  compelled  to  have  the  test  applied 
for  interstate  shipment,  for  entering  for  show  at  most  fairs,  or  for 
entrance  into  public  sales.  So  far  as  he  is  concerned,  the  plan  is 
sharply  dictatorial. 

Certain  difficulties  stand  out  clearly.  Turning  again  to  the  Cornell 
University  dairy  herd  described  by  Wing'-'71  covering  forty  years, 
from  1889-1928  inclusive,  it  is  to  be  recalled  that  one  of  the  herd, 
Glista  Ernestine,  attained  fourth  highest  place  of  history  in  the 
lifetime  production  of  milk  and  butter  fat.  At  the  zenith  of  her 
career  in  1915  her  blood  was  positive  at  1 :500.  My  records  show  that 
in  all  thirty-five  of  the  cows  in  the  herd  at  that  time  there  were  but 
two  negative  reactions.  Those  two  were  not  heavy  milk  producers, 
the  fat  content  was  very  low  and  they  had  only  bull  calves  or  heifers 
which  never  appeared  in  the  breeding  lists.  Slaughter  of  the  herd, 
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except  the  two  negatives,  would  clearly  have  blotted  out  contagious 
abortions  and  the  herd. 

White,  Re ttger,  Johnson,  and  McAlpine  J’  after  discussing  the 
economics  of  abortion  disease  and  finding  differences  between  re- 
actoi.s  and  non-reactors,  state  significantly  regarding  one  cow:  “This 
covv,  although  positive,  milked  through  the  eleven  vears,  the  entire 
period.  .  . .  Her  influence  was  great  enough  to  make  the  reacting  group 
of  Ayrshires  more  profitable  than  the  non-reacting  group.  This  cow 
did  not  abort  at  any  time.”  Elsewhere  it  is  made  clear  that  this  cow 
bore  nine  calves,  the  greatest  number  produced  by  any  one  animal 

among  the  eighty-three  cows,  of  four  breeds,  in  the  herd  under  ob¬ 
servation. 

In  the  herd  studied  by  Lubbehusen,  Fitch,  and  Boyd,  already  used 
as  a  basis  of  illustration,  the  one  Jersey  cow,  101  in  their  chart,  posi¬ 
tive  to  the  agglutination  test,  was  an  outstanding  individual,  having 
borne  twelve  calves.  There  is  a  significant  hiatus  between  her  and 
the  next  of  her  breed;  the  next  number  is  132.  Apparently  thirty-one 

cows  or  heifers  younger  than  she  had  died  or  been  discarded  because 
of  inefficiency. 

I  he  actual  ratio  of  outstanding  cows  which  are  positive  to  the 
agglutination  test  for  Bacillus  abortus  is  unknown.  It  is  not  known 
that  the  individual  instances  constitute  exceptions.  Cows  of  low  vigor 
are  logically  more  vulnerable  to  invasion  by  abortion  bacteria,  tu¬ 
bercle  bacilli,  vibrios,  streptococci  or  trichomonads.  The  problem  is 
not  always  confined  to  individuals  but  may  affect  an  entire  herd.  An 
instructive  example  is  furnished  by  the  192  7  report  of  the  Dominion 
of  Canada  Experimental  Farm  at  Aggassiz,  B.C.  There  is  listed 
a  group  of  eleven  cows  which  had  been  reactors  for  years,  throughout 
the  application  of  the  test,  and  had  averaged  5.5  viable  calves  each; 
a  group  of  nineteen  younger  cows  constantly  negative  in  which  one 
pregnancy  had  terminated,  with  an  average  of  2.5  calves;  and  a 
third  group  of  nine  heifers  of  breeding  age,  all  negative,  of  which  four 
were  pregnant  and  five  apparently  hopelessly  sterile.  All  animals 
were  kept  in  a  common  stable  and  grazed  as  a  common  herd.  The 
elimination  of  the  eleven  reactors  would  have  bankrupted  the  herd. 
Being  a  government  herd  it  could  have  been  wiped  out  without  recog¬ 
nizable  loss  to  any  single  individual.  The  taxpayers  of  Canada,  how¬ 
ever,  would  have  been  losers.  So,  in  the  present  cooperative  plan  be¬ 
tween  the  federal  and  state  governments  in  the  United  States,  while 
the  dairyman  may  not  lose  overmuch  in  the  elimination  of  reactors, 
the  citizens  pay  for  the  cattle.  The  cost  of  the  plan  to  the  public,  and 
its  ultimate  effect  upon  breeding  diseases,  remain  to  be  determined. 
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Cows  which  are  of  low  fertility,  or  are  sterile,  cannot  be  profitable 
in  the  dairy,  nor  can  their  milk  be  generally  desirable  or  safe.  No 
agglutination  test  need  be  applied  to  them;  they  should  be  discarded 
by  the  dairyman  as  one  of  the  losses  pertaining  to  the  industry.  The 
slaughter  of  such  cows  at  public  expense  is  only  justifiable  when  am¬ 
ple  evidence  is  presented  to  show  that  the  public  is  responsible  for  the 
disease,  or  at  least  that  the  dairyman  is  the  victim  of  forces  beyond 
his  control  and  is  entitled  to  government  relief.  In  the  latter  case  the 
dairyman  is  equally  entitled  to  relief  when  the  losses  are  due  to  vib- 
rionic.  streptococcic,  or  trichomonad  infection.  Again  referring  to 
the  researches  of  Lubbehusen,  Fitch,  and  Boyd1  in  connection  with 
their  cow  101,  when  they  rebred  her  thirty-seven  days  post  partum, 
after  she  had  raised  a  signal  of  distress  by  calving  at  2  74  days,  the 
question  arises  whether  the  government  should  reimburse  a  dairyman 
for  ruining  an  outstanding  individual  by  placing  a  load  upon  a  twelve- 
year-old  cow  which  a  six-year-old  could  not  safely  bear.  1  here  is  the 
other  side.  Eminent  professors  of  genetics  and  dairy  husbandry 
recommend  such  breeding;  they  are  in  the  employ  of  the  state  for 
the  express  purpose  of  teaching  dairymen  how  to  breed  and  feed  dairy 
cattle.  Viewing  the  problem  from  such  angle  the  conclusion  may  be 
reached  by  some  that  the  state  is  responsible  to  its  dairymen  for  such 
disasters. 

Private  cattle  owners  do  not  publish  authentic  or  comprehensive 
data  upon  the  breeding  efficiency  of  their  herds.  Neither  do  the  forty- 
eight  agricultural  colleges  and  experiment  stations  in  the  United 
States,  maintained  jointly  by  the  federal  and  state  governments.  One 
of  their  most  important  functions  is  that  of  researches  in  the  repro¬ 
duction  of  domestic  animals.  These  institutions  are  admirably 
equipped  and  have  the  services  of  the  foremost  animal  husbandmen 
and  veterinarians  of  the  nation.  No  complete  report  upon  the  re¬ 
production  of  any  species  of  domestic  animals  is  available.  There  are 
numerous  reports  featuring  a  single  phenomenon,  like  the  milk  yield, 
or  the  ratio  of  abortion  over  a  brief  period.  The  most  instructive 
report,  in  many  respects,  is  that  of  Wing271  covering  the  Cornell  Uni¬ 
versity  herd  of  Holstein-Friesians  for  a  period  of  forty  years.  There 
remained  in  the  herd  in  1928,  fifty-four  females,  all  of  which  disap¬ 
peared  without  a  trace  shortly  thereafter.  The  public,  which  might 
well  claim  ownership  of  the  cattle,  is  not  advised  what  became  of 
them. 

Recently  the  agricultural  college  of  the  University  of  Illinois  issued 
a  flaming  circular  ‘‘$5,000,000  reward  to  Illinois  cattle  breeders  for 
stamping  out  the  costly  Bang’s  disease.”  When  details  were  requested 
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it  became  apparent  that  the  reward  was  a  figure  of  speech.  The  agri¬ 
cultural  college  herd  is  presumably  free  of  the  infection  but  no  ac¬ 
curate  statement  is  available  of  its  breeding  efficiency. 

Elsewhere  1  horp  and  Graham1'"’  of  the  veterinary  staff  of  the  agri¬ 
cultural  college,  and  presumably  the  authors  of  the  five  million  dollar 
circular,  relate  that  a  highly  valuable  herd  of  cattle  under  their  pro¬ 
fessional  guidance,  had  been  officially  accredited  as  Bang’s-disease 
free  for  some  years,  when  Bacillus  abortus  infection  broke  out  and 
wiped  the  herd  out  completely  within  two  years.  All  rules  for  main¬ 
taining  the  herd  free  from  the  infection  had  been  rigidlv  enforced 
and  the  most  intensive  search  possible  failed  to  so  much  as  faintly 
suggest  the  source  of  the  infection.  Thus  Thorp  and  Graham  in  one 
publication,  spectacularly  urge  cattle  owners  to  free  their  herds  from 
the  disease;  in  another  confess  their  total  inability  to  keep  the  herd 
free  after  the  diseased  animals  have  been  destroyed.  There  are  numer¬ 
ous  herds  like  that  reported  by  Thorp  and  Graham;  and  there  are 
many  herds  which  are  officially  accredited  as  Bang’s-disease  free  in 
which  sterility,  abortion  and  retained  afterbirth  cause  appalling 
losses,  but  these  are  not  usually  reported  fully  and  frankly. 

A  news  release  by  the  United  States  Department  of  Agriculture 
dated  September  15,  1936  states  that  in  2801  herds  tested,  containing 
72,488  cattle,  26.7  per  cent  reacted  at  the  first  test.  In  the  fourth  test 
2.7  per  cent  were  positive.  Assuming  a  gradual  decline  during  the  four 
tests,  approximately  45  per  cent  of  the  cattle  reacted  and  were  de¬ 
stroyed.  The  fourth  test  showed  that  one-fourth  of  the  herds  remained 
affected.  Various  explanations  were  suggested  for  the  persistence  of 
the  infections  in  these  herds,  such  as  the  negligence  of  the  owner  or 
the  virulence  of  the  infection.  The  latter  reason  is  perhaps  the  more 
vital,  and  warrants  the  inference  that  the  eradication  of  the  disease 
is  most  difficult,  or  impossible  in  those  herds  where  its  elimination 
is  most  urgent. 

The  advocates  of  the  test-and-slaughter  plan  for  the  control  of 
Bang’s  disease  sometimes  claim  results  for  which  they  submit  no 
evidence  and  no  citation  of  data  supporting  the  claims.  Elder10  as 
already  cited  on  page  141,  states  that  Bang-free  herds  produce  upon 
the  average  one  calf  for  each  11.5  months,  whereas  Bang-positive 
herds  commonly  produce  one  calf  for  each  20  months — a  gain  of 
42.5%.  The  same  statement  was  made  in  1940  by  Mohler,  Wight 
and  Lash""  without  submitting  any  supporting  data,  although  there 
were  at  that  time,  according  to  their  report,  some  32,000,000  cattle 
in  the  United  States  said  to  be  free  from  Bang’s  disease.  From  this 
vast  number  they  cite  no  herd  in  which  each  female  was  producing  one 
healthy  calf  every  11.5  months. 
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Mohler,  Wight  and  Lash  submit  no  facts  based  upon  their  personal 
knowledge  of  the  results  of  the  test-and-slaughter  plan.  Instead  they 
present  the  conclusions  of  numerous  dairymen  and  cattle  breeders 
much  in  the  form  commonly  used  in  testimonials  by  vendors  of 
panaceas  for  disease.  None  of  the  reporters  is  identified  and  no 
material  facts  are  submitted  by  any  one  of  them.  For  example  one 
of  the  breeders  cited  is  made  to  say  that  prior  to  having  adopted  the 
test-and-slaughter  plan  he  lost  90  per  cent  of  his  calves  from  Bang’s 
disease,  whereas  during  the  year  immediately  prior  to  his  communica¬ 
tion  he  “had  not  lost  a  single  calf  through  Bang’s  disease.”  He  fails 
to  divulge  whether  his  original  herd  consisted  of  10  cows,  9  of  which 
aborted  and  were  destroyed  at  public  expense,  and  fails  to  state  the 
behavior  of  the  tenth  cow  except  that  she  did  not  lose  her  calf  from 
Bang’s  disease.  Others  state  that  by  test-and-slaughter  they  freed 
their  herds  from  abortion,  sterility,  dystocia,  udder  troubles,  etc. 

The  political  benefits  are  sharply  emphasized,  stressing  the  obvious 
facts  that  in  many  areas  Bang-positive  cattle  can  not  be  sold  for 
breeding  or  dairying,  can  not  be  shown  at  fairs  to  win  prizes  which 
would  be  valuable  advertisements,  and  in  some  communities  they 
could  not  be  used  for  dairying  for  the  sale  of  raw  milk. 

Mohler,  Wight  and  Lash  state  in  one  place  that  “experience  has 
proved  that  infection  usually  occurs  as  a  result  of  the  cattle  taking 
the  causative  organism  into  their  systems  on  feed  or  in  drinking 
water."  Later  with  their  inferential  endorsement  they  cite  a  testi¬ 
monial  reading  “All  cows  served  and  settled  by  this  bull  aborted  pre¬ 
mature  calves.” 

Mohler,  Wight  and  Lash  admit  that  “in  a  small  percentage  of 
cases  much  trouble  is  encountered  in  freeing  herds  of  Bang’s  dis¬ 
ease."  They  are  silent  regarding  the  ratio  of  such  herds  and  the 
causes  of  the  failures.  Neither  do  they  comment  regarding  the 
frequence  of  such  herds  as  that  described  by  Thorp  and  Graham19" 
in  which  a  valuable  Bang-negative  herd  was  completely  wiped  out 
in  a  brief  period  while  under  the  most  rigid  expert  care  against 
the  introduction  of  the  infection  from  without.  Neither  do  they  ex¬ 
plain  how  test-and-slaughter  for  Bang’s  disease  may  prevent  abor¬ 
tion  from  vibrios,  streptococci,  trichomonads,  etc.,  etc.  They  do  not 
attempt  to  explain  how  cows  bred  to  bulls  ejaculating  such  spermato¬ 
zoa  as  those  illustrated  in  Figures  126,  12  7,  and  130,  or  having 
such  seminal  vesicles  as  those  shown  in  Figures  137  and  138,  might 
be  prevented  from  aborting  by  the  test-and-slaughter  method. 

Their  colleagues  in  the  United  States  Department  of  Agriculture, 
Miller  and  Graves  submit  incomplete  data  in  which  they  state  that 
while  the  Bang-positives  and  negatives  were  kept  as  a  common 
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herd,  the  breeding  efficiency  was  86.06  and  86.56%  respectively. 
Later  the  two  groups  were  segregated  and  the  conceptions  were  86.57 
and  86.14%  respectively.  After  the  positives  and  negatives  were 
separated  it  is  indicated  that  16.40%  of  the  negatives  aborted  or 
“gave  birth  to  dead  calves,”  as  compared  with  30.08%o  in  the  positive 
herd.  Data  are  given  regarding  59  of  the  abortions  and  born  dead  in 
the  postive  group,  33  of  which  had  been  transferred  from  the  nega¬ 
tives.  I  hese  shifted  animals  more  than  accounted  for  the  higher 
ratio  of  abortions  in  the  positive  group.  It  is  not  shown  whether  these 
33  shifted  animals  aborted  because  they  were  Bang-positive,  or 
became  Bang-positive  because  they  were  en  route  to  abort.  In 
contrast,  among  16  Bang-negative  abortions,  3  of  the  fetuses  yielded 
bacteria  other  than  Bang’s  bacillus,  and  13  were  bacteria-negative. 
Xo  cause  for  these  abortions  was  discovered  and  no  evidence  was 
submitted  to  indicate  that  the  59  abortions  above  mentioned  in  the 
infected  group  were  not  also  caused  by  the  undiscoverable  factor, 
despite  the  presence  of  the  abortion  bacillus. 

Miller  and  Graves  classify  the  failures  to  produce  living  calves 
either  as  abortions  or  as  calves  born  dead.  They  speak  of  the  aborted 
objects  as  fetuses  but  quite  fail  to  indicate  at  what  date  a  fetus  be¬ 
comes  a  calf.  They  state  that  they  classify  “mummified  fetuses”  re¬ 
gardless  of  age  or  size,  as  calves  born  dead,  without  suggesting  how 
desiccation  may  convert  a  fetus  into  a  calf.  They  further  state  “The 
increase  in  percentage  of  calves  born  dead  can  be  partly  explained  by 
the  fact  that  a  number  of  heifers  in  the  abortion-negative  group  had 
genital  tracts  which  were  too  small  to  deliver  live  calves.”  They  do 
not  suggest  that  the  dwarfed  birth  canal  was  due  to  the  absence  of 
abortion  infection  or  venture  other  explanation. 

Miller  and  Graves  authentically  show  that  the  Bang-negative 
group  required  an  average  of  2.83  services  per  conception.  Estimat¬ 
ing  the  heat  cycle  at  21  days,  and  that  the  cycles  would  be  regular, 
there  would  follow  a  delay  of  38.43  days  in  conception.  In  order  to 
produce  a  calf  each  11.5  months,  after  a  pregnancy  of  285  days,  it 
is  essential  that  the  cow  conceive  at  70  days  postpartum,  which  after 
the  delay  of  38.43  days  in  conception  would  require  that  she  be  bred 
31.57  days  postpartum.  Most  cows  are  not  in  estrum  so  early,  unless 
the  corpus  luteum  of  the  prior  pregnancy  be  surgically  dislodged. 

I  he  evidence  submitted  by  Miller  and  Graves,  fellow-workers  in 
the  same  department  with  Mohler,  Wight  and  Lash,  does  not  show 
that  abortion-negative  cows  produce  one  healthy  calf  each  11.5 
months.  The  slaughter  of  cows  which  have  aborted,  had  metritis  or 
retained  afterbirth,  calved  at  less  than  2  75  days,  or  dropped  twins 
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eliminates  all  possibility  of  their  aborting  later,  but  before  some  of 
the  very  luxuriant  claims  that  Bang-free  cows  breed  ideally,  or  better, 
simply  because  negative  to  the  abortion  lest,  are  accepted,  it  is 
prudent  to  study  the  actual  facts  over  an  adequate  period  of  time. 

Interferences  with  reproduction  are  very  virulent  in  large  dairy 
herds  closely  confined  and  subjected  to  high  pressure  for  the  produc¬ 
tion  of  market  milk.  These  constitute  a  valuable  test  for  the  efficiency 
of  any  method  of  control.  In  such  herds  it  is  openly  confessed  that 
in  some  of  them  at  least  the  test-and-slaughter  method  is  not  finan¬ 
cially  practicable.  Thus  Mills141  in  the  employ  of  one  of  the  leading 
milk-producing  corporations  in  America,  deplores  the  great  financial 
burden  which  he  feels  is  not  permanently  bearable  and  can  see  no 
material  relief  ahead  from  the  persistence  of  the  infection  while  being 
handled  by  present  methods. 

It  needs  be  frankly  admitted  that  the  test-and-slaughter  method 
not  infrequently  involves  the  total  annihilation  of  the  herd;  in  numer¬ 
ous  herds  where  a  considerable  ratio  of  the  animals  react,  the  infec¬ 
tion  persists  and  heavy  discard  losses  follow  each  test;  once  the  herd 
is  supposedly  free,  there  is  no  assurance  at  present  that  the  freedom 
may  be  continued;  after  Bacillus  abortus  or  other  specified  infection 
has  been  eliminated,  other  invaders  of  unknown  numbers  may  con¬ 
tinue  to  cause  unendurable  losses. 


It  has  not  been  aimed  in  the  preceding  pages  to  either  deny  or  to 
minimize  the  importance  of  Bacillus  abortus  (Bang),  of  Bacillus 
abortivo-equinus  (Good)  or  of  any  of  the  innumerable  bacteria 
known  to  invade  the  reproductive  system  of  either  sex  or  any 
species.  An  effort  is  made  to  submit  evidence  that  the  group  of 
invaders  discussed  are  secondary  to  needless  transgressions  of  the 
established  laws  of  physiological  reproduction,  and  to  arouse  the 
interest  of  the  reader  in  the  value  of  adjusting  breeding  and  handling 
methods  in  harmony  with  these  age-old  laws. 

Efforts  to  control  contagious  abortion  and  associated  phenomena 
in  domestic  animals  have  consisted  largely  of  the  identification  of 
bacterial  invaders  and  devising  means  by  which  it  is  hoped  to 
eliminate  or  prevent  their  injuries  through  disinfection,  artificial 
immunization,  quarantine  and  slaughter.  The  artificial  immuniza¬ 
tion  plan  demands  for  its  success  a  separate  vaccine  or  other  agent 
for  each  species  of  the  innumerable  invaders.  This  leaves  the  breeder 
utterly  helpless  in  all  those  cases  wherein  no  bacterium,  protozoon 
or  virus  is  recognizable.  These  are  significantly  abundant,  and  up 
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to  the  present  those  who  believe  infection  to  be  the  primary,  if  not 
sole  cause  of  all  those  abortions  in  which  microorganisms  are  identi¬ 
fied,  have  failed  to  offer  any  tangible  explanation  for  any  of  those 
cases  in  which  invaders  are  not  present.  So  long  as  it  is  held  that 
destructively  numerous  abortions  occur  in  which  no  tangible  cause 
is  present,  the  conclusion  must  inevitably  follow  that  the  fetus  which 
is  so  defective  in  function  and  structure  that  it  may  succumb  with¬ 
out  bacterial  invasion,  will  probably  follow  the  general  laws  of  nature 
and  be  invaded  in  most  instances  by  bacteria  or  other  destructive 
forces.  In  such  case  the  defective  ovum  becomes  undeniably  the 
primary,  and  the  invading  bacteria  the  secondary  cause  of  the 
disaster.  Hence  the  chief  aim  in  this  treatise  is  the  identification  of 
the  transgressions  of  hygienic  laws  and  the  discussion  of  any  promis¬ 
ing  measures  for  their  avoidance,  thereby  enabling  the  parental 
reproductive  system  and  the  intrauterine  young  to  successfully  repel 
the  invader.  The  measures  employed  need  be  such  that  they  shall  not 
defeat  the  justifiable  aims  of  the  breeder,  and  especially  the  dairy¬ 
man,  who  sulfers  the  greatest  losses  from  this  group  of  diseases.  The 
field  for  study  is  interminable  and  only  a  part  of  the  important  facts 
have  been  fairly  well  determined.  Progress  calls  for  continual  study 
by  the  animal  husbandman  in  cooperation  with  his  attending 
veterinarian  in  an  effort  to  determine  the  causes  of  interferences 
with  physiological  reproduction  in  the  herd,  stable  or  individual. 
Only  when  this  is  determined  may  the  causes  be  economically  elimi¬ 
nated.  Some  of  the  apparently  most  important  of  these  methods  else¬ 
where  discussed,  may  be  assembled  here  as  examples. 

1.  Mark  for  future  use  as  breeders  only  those  newborn  animals 
which  are  the  progeny  of  healthy  parents,  have  been  carried  in 
utero  for  the  optimum  duration  of  time,  and  have  been  born  without 
dystocia,  retained  afterbirth,  metritis,  etc.  The  optimum  duration 
of  pregnancy  in  the  cow  should  be  placed  at  285  days  and  the 
selection  of  future  breeding  stock  limited  quite  closely  to  a  duration 
between  2  79  and  288  days.  For  horses  the  optimum  is  at  about  330 
days  and  there  is  reasonable  safety  from  320  to  340  days. 

2.  The  newborn  should  be  so  handled  that  its  health  shall  be 
assured,  in  order  that  it  may  enjoy  uninterrupted  development. 
Otherwise  there  is  serious  danger  of  hypoplasia  of  the  reproductive 
system.  It  is  especially  important  that  the  artificially  fed  dairy  calf 
be  intelligently  handled,  protecting  it  against  calf  scours,  pneumonia, 
navel  ill,  and  chronic  malnutrition  as  revealed  by  sticky  feces,  pot 
belly  and  rough,  dry  coat.  It  should  also  be  wholly,  or  virtually 
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protected  against  preputial  and  vulvar  catarrh,  as  illustrated  in 
Figures  31-34. 

3.  The  young  animal  should  be  held  out  of  breeding  until  amply 
matured  and  ample  nutritive  reserves  assembled,  beyond  its  indi¬ 
vidual  needs,  for  the  begetting  and  sustenance  of  physiological 
young. 

4.  Mate  only  individuals  of  ideal  general  and  sexual  health. 
Retain  no  female  for  breeding  after  she  is  known  to  have  suffered 
from  serious  genital  disease.  Especially  do  not  attempt  to  breed 
females  known  to  have  suffered  such  uterine  injuries  as  those  shown 
in  Figures  93,  97,  171  and  182.  Employ  only  vigorous,  mature  sires 
which  ejaculate  abundant,  active  spermatozoa  like  those  shown  in 
a  of  Figure  128 — avoid  emphatically  males  discharging  sperms  like 
those  in  Figure  28;  use  males  producing  spermatozoa  like  those  on  the 
left  in  Figure  127 — not  the  male  supplying  sperms  like  those  on  the 
right. 

5.  Provide  an  ample  rest  period  between  pregnancies,  especially 
in  the  dairy  cow,  bearing  the  dual  sexual  load  of  pregnancy  and 
abnormal  lactation.  If  in  the  prior  pregnancy  there  has  been  abortion, 
a  duration  of  pregnancy  falling  significantly  below  279  days,  difficult 
calving,  retained  afterbirth,  etc.,  increase  the  pregnancy  interval 
distinctly. 

6.  Carefully  avoid  overloading  the  sire. 

When  the  avoidance  of  these,  and  any  other  transgressions  of  the 
laws  of  reproduction  established  through  eons  of  time  fail  to  assure 
satisfactory  breeding  results,  vaccination,  quarantine,  slaughter  and 
other  alleged  remedies  may  be  considered. 


Chapter  XXII 


MOLDS  ASSOCIATED  WITH  INTERFERENCES 
WITH  REPRODUCTION 


OLDS  have  occupied  a  minor  place  in  the  veterinary  literature 


-!•  A  concerning  the  diseases  of  the  genital  organs.  There  is  no  ade¬ 
quate  ground  for  believing  them  common.  Apparently  they  have  been 
somewhat  overlooked  because  of  the  emphasis  placed  upon  Bacillus 
abortus.  Most  reports  of  the  association  of  molds  with  abortion  have 
emanated  from  cases  in  which  bacteria  could  not  be  implicated  and 
the  investigator  has  gone  beyond  in  an  effort  to  identify  the  cause. 
Jungheer"-'  has  recently  recorded  four  cases,  three  from  one  herd, 
in  which  bacteria  could  not  be  incriminated  and  a  mold  was  definitely 
identified.  Jungheer  cites  numerous  other  reports  of  a  similar  char¬ 
acter.  Several  species  of  fungi  have  been  identified,  such  as  Mucor 
rhizopodijormis,  Aspergillus  jumigatus,  etc.  The  placental  and  other 
lesions  are  not  macroscopicallv  differentiable  from  those  associated 
with  the  various  bacteria.  There  is  no  means,  aside  from  micro¬ 
biological  study,  by  which  a  diagnosis  may  be  made,  and  no  definite 
method  of  handling  is  proposed.  Jungheer  suggests  the  trial  of  iodine. 
The  infection  appears  to  be  chronic  and  obstinate  and  the  prognosis 
is  apparently  unfavorable.  As  in  bacterial  diseases  of  the  ovum  and 
uterus,  so  in  molds,  when  serious  lesions  occur  the  endometrium  can 
never  be  restored  to  ideal  health.  The  female  may  again  breed,  in 
some  cases  satisfactorily,  but  the  disease  leaves  a  permanent  mark 
upon  the  endometrium. 


Chapter  XXI II 

PROTOZOAN  DISEASES  INTERFERING  WITH 
REPRODUCTION 

ROTOZOAN  diseases  are  largely  tropical.  Since  they  usually  pur- 


A  sue  an  acute  course,  their  immediate  peril  to  the  life  of  the  adult 
attracts  the  chief  attention.  Only  two  known  protozoan  diseases  of 
the  reproductive  system  have  attracted  definite  attention. 


Dourine  (Beschalseuche,  Maladie  du  Coit) 


Dourine  affects  horses  and  asses,  and  presumably  other  solidungu- 
lates.  Traditionally  the  disease  has  been  known  to  the  Arabs  for  cen¬ 
turies.  It  appears  to  be  indigenous  in  parts  of  Africa  and  Asia,  and  in 
modern  times  has  become  widely  disseminated  in  Asia  and  Continen¬ 
tal  Europe.  It  was  definitely  described  by  Ammon,  the  stud  master  at 
the  Prussian  Trakehnen  stud,  in  1796,  following  which  date  it  has 
repeatedly  caused  important  losses  in  the  major  European  countries. 

During  the  final  quarter  of  the  past  century,  when  the  Western 
states  were  being  settled  with  great  rapidity,  and  industrial  develop¬ 
ment  in  the  Eastern  United  States  was  proceeding  with  energy,  the 
demand  for  horse  power  gave  an  epochal  impetus  to  the  breeding  of 
work  horses.  Many  thousands  of  draft  animals  were  imported  an¬ 
nually  for  breeding  purposes,  largely  from  France  and  Great  Britain. 
Dourine  broke  out  in  DeWitt  County,  Illinois,  so  far  as  could  be 
reliably  determined,  in  1885.  No  publicity  was  given  the  outbreak 
until  1886,  when  I  was  asked  by  the  owners  of  some  of  the  diseased 
animals  to  investigate  the  matter  as  a  private  practitioner.  A  diag¬ 
nosis  of  dourine  was  at  once  made,  the  disease  was  reported  to  the 
Illinois  State  Board  of  Livestock  Commissioners,  and  control  meas¬ 
ures  advocated.  The  state  authorities  failed  to  act  and  the  disease 
continued  to  spread.  The  area  was  actively  engaged  in  the  growing 
of  horses  for  sale  and  there  was  an  extensive  traffic  in  horses  with 
the  rapidly  settling  Northwestern  states.  In  1887  I  again  reported 
the  disease  to  the  state  authorities  and  strongly  urged  immediate 
action.  I  was  then  made  officially  responsible  for  the  handling  of  the 
outbreak,  and  so  far  as  known  no  diseased  animals  thereafter  left 
the  infected  area.  Prior  to  the  official  recognition  of  the  disease,  some 
animals,  chiefly  mares,  had  been  sold  and  had  gone  to  unknown  des¬ 
tinations.  Later  dourine  appeared  in  Iowa,  Nebraska,  South  Dakota, 
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Montana,  and  across  the  international  boundary  in  Canada.  While 
the  source  of  these  outbreaks  was  in  no  case  definitely  traced,  they 
were  possibly  due  to  some  of  the  animals  sold  from  the  infested 
Illinois  area  prior  to  official  recognition.  The  first  of  these  outbreaks 
to  be  recorded  was  that  at  Gordon,  Nebraska,  reported  by  Faville'2 
of  the  United  States  Bureau  of  Animal  Industry  in  1892. 

A  prominent  figure  in  the  outbreak  was  a  stallion  to  which  most  of 
the  diseased  mares  studied  by  Faville  had  been  bred.  The  stallion 
had  been  bred,  according  to  Faville,  by  a  Mr.  Dunham,  a  nationally 
known  breeder  at  Wayne,  Illinois,  125  miles  from  the  Illinois  out¬ 
break.  where  dourine  had  been  wholly  unknown.  He  was  sold  into 
Wisconsin  at  two  years  old,  presumably  without  having  served  mares. 
He  was  in  the  stud  for  five  seasons  in  Wisconsin,  where  dourine  has 
not  been  known.  He  was  then  shipped  to  Gordon,  Nebraska,  and 
placed  in  service  early  in  1891.  All  went  well,  according  to  Faville, 
until  late  spring,  when  he  was  permitted  to  serve  two  mares  which 
were  brought  in  from  Wyoming.  At  the  time  of  service  they  were 
evidently  diseased  and  showing  definite  genital  discharge.  Both  of 
these  mares  died  soon  afterward.  After  having  served  these  two  dis¬ 
eased  mares,  some  of  the  mares  later  bred  to  him  broke  down  with 
dourine.  Twenty-one  years  later,  in  1913,  Mohler,  Eichhorn,  and 
Buck,"'  after  recounting  the  outbreak  in  Illinois  and  its  eradication 
in  1888,  state:  "but  not  before  an  affected  stallion  had  been  shipped 
to  Gordon,  Nebraska,  thereby  starting  up  a  new  center  of  infection 
in  that  locality.”  They  evidently  had  in  mind  the  stallion  described 
by  Faville,  which,  according  to  that  official,  was  not  shipped  from 
Illinois  to  Nebraska,  but  from  a  dourine-free  area  in  Illinois  to  Wis¬ 
consin  ,  where  he  was  in  service  for  five  years,  causing  no  dourine,  and 
then  shipped  to  Nebraska  where  he  contracted  the  disease. 

Dourine  stands  alone,  as  the  only  known  venereal  disease  due  to 
trypanosomes.  The  parasite,  Trypanosoma  equipcrdum,  was  dis¬ 
covered  by  Rouget  in  1896.  Natural  transmission  is  by  coitus  only. 
Rarely  it  has  been  reported  that  geldings  and  mules  have  contracted 
the  disease  accidentally.  It  is  not  always  clear,  however,  that  the 
gelding  or  mule  may  not  have  copulated.  Artificially  the  parasite  may 
be  transferred  to  ruminants,  carnivora  and  the  small  laboratory  ani¬ 
mals. 

Dourine  is  not  so  highly  transmissible  as  many  of  the  bacterial 
and  virus  diseases.  If  the  individual  be  suffering  only  mildly,  the  in¬ 
cidence  of  transmission  may  drop  as  low  as  ten  per  cent;  when  the 
disease  is  very  virulent  the  animal  is  often  unable  to  copulate. 
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Symptoms 

The  symptoms  of  dourine  are  extremely  variable.  In  typical  cases 
definitely  specific  symptoms  appear  in  the  external  sexual  organs 
within  eight  to  fourteen  days.  In  some  cases,  according  to  numerous 
observers,  local  manifestations  of  the  disease  are  delayed  for  weeks 


Fig.  98.  Stallion  in  Early  Stages  of  Dourine,  Showing  Edematous  Sheath  and 

Prepuce.  (Baldrey) 

or  months  although  the  animal  may  transmit  the  disease  by  coitus, 
while  revealing  no  clinical  signs. 

The  first  symptom  in  the  stallion  is  usually  an  edematous  swelling 
of  the  sheath,  scrotum,  prepuce,  and  penis.  As  indicated  in  Fig  98 
the  penis  protrudes  from  the  sheath  within  its  prepuce.  The  swelling 
may  vary  greatly  in  size  and  is  virtually  free  from  heat  and  pain. 
It  is  normally  quite  regular  in  outline.  The  swelling  remains  com¬ 
paratively  constant,  with  some  tendency  to  increase.  After  some 
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weeks  in  many  cases  a  specific  leucoderma  appears  on  the  penis  and 
may  involve  the  prepuce,  sheath,  and  scrotum.  Sometimes  leuco- 
dermic  areas  appear  elsewhere  on  the  body.  The  leucoderma  is  unlike 
other  forms  of  depigmentation  known  to  veterinary  science.  It  is  not 
preceded  by  vesicles,  papules,  ulcers,  or  other  macroscopically  visible 
cutaneous  or  mucous  lesions. 

I'lie  depigmentation  is  identical  in  character  with  that  of  the 
clitoris  and  vulva  of  the  mare  as  shown  in  big.  99.  I'he  leucoderma 
usually  begins  upon  the  penis  and  gradually  spreads  to  contiguous 
parts  as  an  opaque-white  veil,  the  margins  being  irregularly  convex. 
Sometimes  a  few  isolated  patches  of  leucoderma  appear  near  the 
border  of  the  area,  separated  from  it  by  a  strip  of  fully  pigmented 


Fig.  99.  Dourine  in  Mare  Showing  Typical  Leucoderma  of  Vulva. 

(Foster  in  Am.  Vet.  Review) 

skin.  Later  the  pigment  may  disappear  from  the  isolating  strip  and 
the  two  coalesce.  No  accounts  have  been  found  of  histological  study 
of  the  depigmented  areas. 

In  their  extensive  monograph  “Albinism  in  Man,”  Pearson,  Nettle- 
ship,  and  Usher1”  describe  and  illustrate  profusely  the  phenomenon 
of  leucoderma  in  man.  As  in  dourine  of  horses,  so  in  man,  as  defined 
by  Pearson,  Nettleship,  and  Usher,  there  are  no  antecedent  vesicles, 
papules,  ulcers,  or  any  recognizable  type  of  dermatitis;  the  depig¬ 
mentation  begins  unheralded  and  slowly  expands,  the  margins  being 
convex.  As  is  the  rule  in  equine  dourine,  so  in  human  leucoderma,  the 
focus  of  the  leucodermic  development  is  not  infrequently  the  nipple, 
scrotum,  penis,  or  vulva.  The  human  phenomenon  shows  a  consider¬ 
able  tendency  to  be  symmetrical  upon  the  two  halves  of  the  body, 
but  in  some  cases  is  unilateral,  and  in  yet  others  it  is  irregular.  It  is 
common  in  the  tropics  or  in  the  subtropical  zone  and  is  most  preva- 
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lent  in  Negroes  and  other  dark  races.  The  depigmentation  so  corre¬ 
sponds  with  the  distribution  of  certain  nerve  trunks  that  numerous 
writers  attribute  it  to  a  neurosis.  There  are  interesting  elements  of 
resemblance  in  the  leucoderma  of  man  and  in  the  dourine  of  horses. 
They  differ  radically  in  the  fact  that  no  antecedent  infectious  disease 
can  be  incriminated  in  man,  while  veterinarians  can  authentically 
attribute  the  depigmentation  to  the  invasion  of  the  system  by  Tryp¬ 
anosoma  cqui  perdu  m . 

The  penis,  as  indicated  in  Fig.  98,  is  somewhat  paralyzed  early 
in  the  course  of  the  malady.  The  paralysis  usually  fails  to  advance 
notably  until  the  advent  of  the  second  stage  of  the  disease,  with 
marked  disturbances  of  the  cerebro-spinal  nervous  system.  At  this 
stage  the  penis  may  show  any  degree  of  paralysis.  One  of  the  Per- 
cheron  stallions  in  the  Illinois  outbreak,  after  he  had  become  greatly 
emaciated  and  showed  well  marked  paresis,  when  caused  to  trot, 
swayed  from  side  to  side.  His  completely  paralyzed  and  edematous 
penis  dangled  at  full  length  from  sheath  and  prepuce,  so  that  when  he 
swayed  to  and  fro  the  penis  swung  back  and  forth,  the  glans  striking 
against  the  middle  of  his  flank. 

Numerous  observers  record  that  for  a  time  the  sexual  desire  in 
the  stallion  is  increased,  and  that  he  may  continue  to  be  quite  amor¬ 
ous  even  after  he  is  unable  to  copulate,  because  of  either  penial  or 
posterior  paralysis.  Early  in  the  course  of  the  disease,  and  continuing 
for  a  considerable  period  of  time,  there  is  frequently  seen,  if  the  glans 
penis  is  examined,  swelling  of  the  mucosa  of  the  urethra  and  a  dirty 
thin  discharge.  As  the  disease  advances  the  sheath  and  scrotum  may 
swell  to  large  proportions,  the  tissues  become  indurated,  and  ab¬ 
scesses  of  varying  size  form  in  the  non-resistant  tissues.  These  ab¬ 
scesses  have  no  specific  significance,  being  merely  an  expression  of 
the  low  vitality  of  the  parts  which  invites  invasion  by  pyogenic  or¬ 
ganisms. 

The  early  symptoms  in  the  mare  parallel  in  principle  those  ob¬ 
served  in  the  stallion.  The  first  symptom  is  usually  an  edematous 
swelling  of  the  lips  of  the  vulva.  It  is  generally  stated  that  there  is 
simultaneous  swelling  of  the  clitoris.  That  is  perhaps  somewhat 
magnified.  The  edema  of  the  labiae  of  the  vulva  causes  vulvar  pa¬ 
ralysis  and  the  sphincter  apparatus  fails  to  function  properly,  caus¬ 
ing  the  lips  of  the  vulva  to  stand  apart  at  the  lower  commissure  and 
expose  the  clitoris  fully  to  view.  While  there  is  unquestionably  some 
swelling  of  the  clitoris,  the  other  factor  plays  a  highly  important 
role  in  the  exposure  of  the  clitoris,  as  seen  in  Fig.  99.  There  is  a 
variable  discharge  of  dirty  muco-pus  from  the  vulva.  The  vulvo- 
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vaginal  mucosa  is  usually  swollen  and  irritable.  The  irritated  state 
°t  ^le  vulvo-vaginal  mucosa  leads  to  frequent  urination  with  evi- 
dences  of  pain  expressed  by  switching  the  tail,  stamping  the  feet, 
and  rapid  opening  and  closing  of  the  vulvar  lips.  It  is  generally  held 
that  the  mare  exhibits  increased  sexual  desire — a  sort  of  nympho¬ 
mania.  It  is  easy  for  one  to  err  at  this  point  because  frequent  urina¬ 
tion,  switching  the  tail  and  rapid  opening  and  closing  of  the  vulva 
may  express  sexual  desire  or  urinary  irritation  and  the  one  be  mis¬ 
taken  for  the  other.  Some  mares  express  anger  by  urination,  switch¬ 
ing  the  tail  and  opening  and  closing  the  vulva.  This  group  of  phe¬ 
nomena  is  at  times  difficult  to  evaluate. 

In  a  few  weeks  leucoderma  begins.  In  dark-skinned  mares  the  cli¬ 
toris  is  generally  pigmented.  The  depigmentation  probably  most  often 
begins  at  the  clitoris;  it  is  usually  first  observed  at  the  rima  pudendi, 
at  the  line  of  demarcation  between  the  skin  of  the  vulvar  lips  and  the 
mucosa.  Thence  it  spreads  outwards  in  all  directions.  Dorsally  it 
often  extends  to,  and  encircles  the  anus.  Yentrally  it  may  extend 
along  the  perineum  and  may  involve  the  mammae.  If  recovery  sets 
in  the  area  retreats  from  the  margins.  The  last  part  to  regain  its 
pigment  is  the  clitoris.  I  he  vulvar  labiae  are  slow  to  resume  their 
physiological  form  and  function  and  the  pigmentless  clitoris,  some¬ 
what  enlarged,  and  at  times  showing  masses  of  smegma  crusts  about 
it,  is  fully  exposed  to  view  between  the  lips  of  the  vulva  and  its  lower 
commissure.  It  gives  to  the  vulva  of  a  young  mare  somewhat  the 
appearance  of  the  organ  of  an  extremely  aged,  senile  animal. 

Beyond  the  local  stages  of  the  disease,  when  the  systemic  symptoms 
appear,  the  two  sexes  present  the  same  symptoms,  except  that  they 
may  be  aggravated  in  the  stallion  by  frequent  coitus  or  in  the  mare 
owing  to  pregnancy.  Some  writers  observe  that  the  course  of  the  dis¬ 
ease  is  more  malignant  in  the  stallion  than  in  the  mare.  If  the  keeper 
of  the  stallion  ignores  the  presence  of  the  disease  and  causes  him  to 
continue  to  serve  mares,  the  symptoms  become  intensified  in  har¬ 
mony  with  a  universal  law  that  coitus  aggravates  a  venereal  disease. 
If  taken  out  of  service,  he  is  probably  confined  and  his  resistance  to 
the  disease  lowered.  In  the  Illinois  outbreak  I  saw  no  pregnant 
mares.  It  is  by  no  means  certain  that  no  conceptions  occurred;  pre¬ 
sumably  there  were  conceptions,  but  the  ova  perished  early  and  dis¬ 
appeared  unseen.  Watson220  and  other  observers  have  studied 
pregnant  mares  affected  with  dourine.  It  is  claimed  that  some  have 
dropped  healthy  foals;  others  have  aborted.  When  abortion  occurs, 
as  in  abortion  due  to  other  infections,  metritis  and  vaginal  discharge 
follow  in  varying  degree. 
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One  of  the  outstanding  symptoms  of  dourine  is  the  formation  of 
urticaria-like  cutaneous  swellings  of  varying  size.  They  are  circular 
or  oblong  elevations  which  may  be  as  great  as  four  to  six  inches 
across  and  may  stand  up  above  the  general  level  of  the  skin  for 
one-fourth  to  one-half  inch.  The  borders  of  these  plaques  or  “taler- 
tlecke"  are  abrupt,  like  urticaria  or  the  sting  of  a  bee.  The  larger 
plaques  may  have  a  depressed  center.  They  may  appear  almost  any¬ 
where  on  the  body,  most  commonly  upon  the  sides,  the  buttocks,  and 
the  neck.  They  appear  unheralded  and  have  usually  reached  their 
maximum  size  when  first  observed.  They  consist  principally  of  lymph 
or  edematous  liquid  and  when  first  formed  contain  many  trypano¬ 
somes.  The  plaques,  in  their  early  stage,  afford  the  most  readily  avail¬ 
able  source  for  obtaining  the  parasites  from  the  living  animal.  I  he 
plaques  persist  for  days  or  weeks  and  may  then  disappear  almost  as 
abruptly  as  they  formed.  The  hair  over  the  plaques  stands  erect  and 
matted.  The  plaques  are  highly  significant.  While  most  forms  of  urti¬ 
caria  cause  discomfort  to  the  patient  in  burning  or  itching,  those  of 
dourine  cause  no  irritation  expressed  by  rubbing  or  biting  the  parts. 
They  are  not  completely  pathognomonic  of  dourine,  but  similar  erup¬ 
tions  are  described  in  other  trypanosomiases,  such  as  nagana,  surra, 
and  mal  de  cadera.  In  many  countries  dourine  is  the  only  trypano- 
somic  disease  known,  and  in  such  the  plaques  are  characteristic  of  the 
one  malady. 

Emaciation  is  remarkably  rapid  in  severe  cases  of  dourine,  despite 
an  abundance  of  nutritious  food.  This  symptom  is  also  shared  by  the 
other  important  trypanosomiases  known.  Outside  of  this  group  of 
diseases,  the  emaciation  observed  in  dourine,  while  the  animal  is 
feeding  abundantly,  is  virtually  unknown. 

Inflammation  of  the  eye  is  a  somewhat  common  lesion  in  small 
laboratory  animals  inoculated  with  Trypanosoma  equiperdum.  The 
aqueous  humor  becomes  clouded  and  contains  the  parasites.  Such 
ophthalmia  is  rarely,  if  at  all,  observed  in  the  horse. 

There  are  usually  present,  in  severe  cases  of  dourine,  various 
paralyses.  The  most  common  is  the  paralysis  of  the  posterior  part 
of  the  body.  The  horse  drags  the  hind  foot  along  the  ground,  or  strikes 
the  toe  at  the  middle  of  the  stride  and  knuckles  over  as  a  consequence 
of  defective  flexion  of  the  tarsus.  In  other  cases  some  have  observed 
symptoms  simulating  stringhalt.  When  the  animal  is  standing  it  shows 
nervous  instability  by  repeatedly  lifting  a  foot.  Sometimes  the  obtura¬ 
tor  nerve  is  involved,  and  a  straddling  gait  is  present,  while  in  other 
cases  interfering  occurs.  Some  investigators  describe  as  the  cause 
of  these  paralyses  the  presence  within  the  nerve  sheath  of  a  yellowish 
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exudate.  The  spinal  cord  is  reported  as  being  seriously  involved  in 
iatal  cases.  I  he  anterior  limbs  partake  of  the  paresis  in  some  cases. 

he  motor  nerve  of  the  face  may  be  paralyzed  on  one  or  both  sides, 
thus  drawing  the  lips  to  one  side  or  causing  both  upper  and  lower  lip 
to  hang  limp.  Sometimes  one  ear  is  paralyzed  and  droops;  in  other 
cases  the  recurrent  laryngeal  nerve  is  involved,  and  roaring  follows. 
I  hese  paralyses  may  appear  suddenly,  persist  for  an  indefinite  pe¬ 
riod  and  abruptly  disappear. 

I  he  paralysis  tends  to  grow  apace  in  the  severe  cases  and  finally 
to  render  the  animal  unable  to  get  up  or  stand  when  helped  to  its  feet. 
Y  et  in  some  cases  after  several  days  of  decubitis  the  diseased  animal 
improves  and  is  again  able  to  get  up  and  lie  down.  Most  cases  which 
go  down  die  within  a  few  days.  Upon  autopsy  lesions  are  not  found 
which  account  for  the  death. 


Diagnosis 


1  he  diagnosis  of  dourine  presents  several  peculiar  aspects.  It  has 
been  greatly  complicated  in  veterinary  literature  by  including  in  its 
symptomatology  another  venereal  disease  of  horses  which,  so  far  as 
may  be  determined  at  present,  bears  not  the  slightest  relationship; 
other  diseases  due  to  trypanosomes  present  group  symptoms,  forms 
of  paralyses  and  serological  reactions  which  are  very  confusing: 
and  the  symptoms  of  the  disease  itself  are  quite  erratic.  There  are 
other  compensating  features  which  largely  offset  these  handicaps. 

I  he  earlier  writers  quite  generally  describe  as  a  single  disease  two 
wholly  distinct  venereal  infections:  one,  dourine,  due  to  a  trypano¬ 
some,  the  other  the  vesicular  venereal  disease  considered  due  to  a 
virus. 


As  an  example,  Hertwig*7  in  1842  contributed  an  excellent  descrip¬ 
tion  of  the  two  diseases  as  a  single  malady.  Five  years  later,  after  a 
careful  clinical  study  of  the  malady,  Hertwig*'  in  a  second  contribu¬ 
tion,  revised  his  views  and  regarded  them  as  two  distinct  dis¬ 
eases.  Throughout  veterinary  literature,  a  large  proportion  of  the 
writers,  while  admitting  the  existence  of  the  two  wholly  distinct 


maladies,  continue  to  add  to  the  symptoms  of  dourine  those  of  the 
virus  disease,  and  then  describe  the  latter  malady  separately  by  tak¬ 
ing  from  their  description  of  dourine  the  symptoms  of  the  genital  pox. 
So  /.wick  and  h  ischeu  in  their  extensive  researches  report  no  vesicu¬ 
lar  eruptions  upon  the  genitalia  of  the  naturally  infected  horses  stud¬ 
ied  nor  in  horses  or  other  species  of  animals  artificially  infected; 


apparently  influenced  by  the  writings  of  others,  they  mention  vesicles 


as  one  of  the  symptoms  of  dourine,  Watson'"1’  reports  no  vesicles  in 
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the  dourine  outbreak  in  Canada,  in  which  almost  two  thousand  ani¬ 
mals  were  destroyed.  The  Canadian  outbreak  was  not  definitely 
traced,  but  it  probably  slipped  across  the  international  boundary 
from  the  Northwestern  states.  Mohler"-  working  in  the  outbreak  on 
the  other  side  of  the  border  declares  that  vesicular  eruptions  upon  the 
genital  organs  constitute  specific  symptoms  of  dourine,  and  holds 
that  therefore  dourine  and  genital  pox  cannot  be  clinically  differen¬ 
tiated.  He  fails  to  relate  having  seen  vesicular  eruptions  among  the 
approximately  two  thousand  animals  destroyed;  he  artificially  in¬ 
oculated  horses  and  mules  and  records  no  vesicular  eruptions  in  them ; 
he  illustrates  his  contribution  profusely  and  shows  no  vesicles  or 
depigmented  spots  which  could  logically  be  attributed  to  antecedent 
vesicles.  His  colleague  in  the  bureau,  Faville,52  working  in  the  Ne¬ 
braska  outbreak,  reports  quite  fully  upon  the  symptoms  observed  and 
records  no  vesicular  eruptions. 

In  the  Illinois  outbreak  there  were  no  vesicular  eruptions.  At 
that  time  I  did  not  have  access  to  extensive  literature.  Just  beyond  the 
confines  of  the  infected  area  I  examined  a  stallion  and  some  of  his 
mares  which  showed  abundant  vesicular  eruptions  upon  the  external 
genitalia,  which  from  the  literature  at  hand  I  believed,  at  first,  to  be 
dourine.  They  all  quickly  recovered  and  remained  well,  in  sharp  con¬ 
trast  to  the  animals  with  dourine  less  than  ten  miles  distant. 

Aside  from  the  alleged  occurrence  of  vesicles  of  specific  character 
in  dourine,  no  record  is  found  of  vesicular  eruptions  in  diseases  due 
to  trypanosomes  or  other  protozoa  in  domestic  animals.  So  far  as  is 
known  there  is  no  barrier  to  the  simultaneous  presence  in  the  same 
animal  of  dourine  and  genital  pox.  Since  the  latter  is  a  free-booter 
infection  which  bobs  up  from  unknown  sources,  no  antecedent  clinical 
cases  are  required:  it  simply  arises  unheralded  when  the  environment, 
the  details  of  which  are  unknown,  favor  its  appearance. 

When  the  leucoderma  of  the  external  genitals,  as  illustrated  in 
Fig.  99,  is  present,  with  the  gaping  vulva  and  the  prominent  clitoris, 
the  animal  has  dourine.  These  symptoms  are  not  present  in  all  cases. 
When  the  plaques  or  “talerflecke”  are  present  they  are  highly  charac¬ 
teristic.  It  may  be  necessary  in  some  cases  to  exclude  the  possible 
stings  of  bees  or  some  other  very  rare  factor  which  may  produce 
similar  lesions.  It  is  essential  also  that  other  trypanosomiases,  like 
nagana  and  surra,  be  excluded.  The  paralysis  and  rapid  emaciation 
are  highly  significant.  There  are  individual  cases  of  dourine  which 
may  defy  clinical  diagnosis,  but  such  solitary  cases  rarely  come  up 
for  diagnosis.  In  the  history  of  dourine  the  primary  diagnosis  is  a 
group  identification;  an  outbreak  of  dourine  is  present  and  its  identi- 
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fication  is  not  difficult.  After  the  outbreak  has  been  diagnosed,  the 
1  ecognition  of  infected  individuals  has  as  its  foundation  the  fact  of 
coital  exposure.  As  observed  in  the  Illinois  outbreak,  dourine  is  safely 
diagnosable  by  clinical  study.  When  the  outbreak  occurs  upon  the 
open  range  among  semi-wild  horses,  where  stallions  and  mares  run 
together,  the  outlook  differs. 

The  difficulty,  or  impossibility,  of  the  accurate  clinical  diagnosis  of 
dourine  in  solitary  cases  has  not  yet  been  overcome.  No  plan  is  known 
by  which  the  horse  breeders  of  a  dourine-free  area  may  effectively 
exclude  a  mild  case  of  the  disease.  The  control  of  the  malady  is  far 
more  effective  within  the  infected  area  itself,  where  all  diseased  or 


exposed  animals  may  be  destroyed  or  held  under  rigid  quarantine. 
I  hus  in  the  Illinois  outbreak  other  areas  were  far  more  efficiently 
protected  because  of  the  measures  taken  within  the  infected  area, 
than  would  have  been  possible  by  distant  or  adjacent  communities. 
I  he  diseased  and  exposed  animals  were  identified  and  adequate  pre¬ 
cautions  taken  to  render  them  safe. 


I  he  diagnosis  of  dourine  by  microbiological  means  is  more  difficult 
and  less  conclusive  than  in  many  other  diseases.  The  trypanosomes 
are  not  readily  discovered  in  some  cases.  Investigators  report  that  as 
a  rule  the  parasite  may  be  found  in  the  plaques  at  the  time  of  their 
formation.  I  hey  also  occur  in  the  genital  discharges  and  in  various 
tissues  and  organs,  but  there  seems  to  be  no  place  in  the  body  of  the 
living  animal  in  which  one  may  confidently  expect  to  find  the  parasite 
at  all  times.  I  he  difficulty  experienced  in  procuring  the  trypanosome 
from  the  tissues  of  the  living  horse  are  well  illustrated  by  Mohler142 
who  began  search  for  the  parasite  in  1904  and  found  it  seven  years 
later  in  1911,  a  quarter  of  a  century  subsequent  to  the  Illinois  out¬ 
break,  and  fifteen  years  after  Rouget  first  described  it.  While  the 
discovery  of  the  parasite  is  of  great  scientific  interest,  it  has  not 
solved  some  of  the  most  important  problems  associated  with  the  dis¬ 
ease.  The  Bureau  of  Animal  Industry  of  the  U.  S.  Department  of 
Agriculture  apparently  failed,  at  first,  to  accept  as  authentic  the 
diagnosis  of  dourine  in  the  Illinois  outbreak,  and  in  its  first  official 
publication,  the  report  of  Faville  in  1892  upon  the  Nebraska  out¬ 
break,  designated  it  as  “Supposed  maladie  du  co'i't.”  It  was  not  until 
nineteen  years  later,  in  1911,  that  Mohler  had  fully  satisfied  himself 
by  finding  the  trypanosome,  “thus  confirming  the  diagnosis  and  also 
establishing  the  identity  of  the  disease  with  that  of  Asia,  Africa  and 
Continental  Europe.” 

The  complement-fixation  test  as  a  diagnostic  agent  has  been  ap¬ 
proved  and  disapproved  by  eminent  investigators.  Mohler,  Eichhorn, 
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and  Buck":'  expressed  great  confidence  in  the  method  in  1913  and 
were  highly  optimistic  for  the  control  of  the  disease  in  the  northwest. 
After  the  lapse  of  thirty  years  of  reliance  of  t he  complement-fixation 
test,  dourine  still  exists  in  western  areas.  Upon  the  other  side,  /wick 
and  Fischer*"  found  that  some  animals  authentically  known  to  be 
diseased  from  dourine  tested  negative  and  other  horses  unquestion¬ 
ably  free  of  dourine  but  otherwise  unhealthy  were  positive.  The  re¬ 
ports  by  different  investigators  are  so  conflicting  that  it  is  impossible 
to  determine  accurately  the  dependability  of  the  test.  Besides  these 
complexities  the  complement-fixation  test  seems  to  be  a  group  reac¬ 
tion  involving  surra  and  nagana.  All  in  all  it  appears  that,  in  the 
diagnosis  of  dourine,  clinical  observation  continues  to  have  distinct 
value,  just  as  already  noted  when  discussing  genital  tuberculosis:  the 
tuberculin  test  fails  in  a  numerically  important  number  of  cases. 

Prognosis 

The  prognosis  of  dourine  seems  to  vary  widely  in  different  environ¬ 
ment.  It  was  not  highly  fatal  in  the  Illinois  outbreak,  but  accurate 
figures  were  not  available  because  a  considerable  number  of  animals 
were  destroyed  which  might  have  recovered  if  given  the  opportunity. 
I  would  estimate  the  possibility  of  recovery  at  fifty  per  cent.  In 
other  outbreaks  the  mortality  has  been  almost  total. 

The  Control  of  Dourine 

Various  means  have  been  proposed  for  the  prevention  of  the  spread 
of  dourine  other  than  the  control  of  the  diseased  animals  themselves. 
As  in  other  contagious  diseases,  efforts  have  been  made  to  produce 
artificial  immunity.  There  is  little  practical  urge  in  this  field:  the 
destruction  or  quarantine  of  the  diseased  animals  is  more  economical 
as  well  as  more  efficient.  Some  enthusiastic  advocates  of  artificial 
insemination  have  suggested  that  its  use  might  prevent  the  spread 
of  dourine,  but  fail  to  indicate  why  the  suspected  or  diseased  animals 
should  be  bred. 

Some  interesting  researches  have  been  made  in  the  field  of  chemical 
therapeutics,  largely  with  arsenic  and  its  more  complex  compounds 
such  as  salvarsan  and  neosalvarsan.  There  have  been  favorable  re¬ 
ports  of  these  experiments,  but  the  remedies  have  as  yet  not  attained 
extensive  practical  application.  In  the  Illinois  outbreak  the  physical 
recovery  advanced  slowly  without  interference  and  it  has  not  been 
definitely  shown  that  under  medication  they  would  have  recovered 
more  rapidly  or  surely.  Neither  has  it  been  clearly  learned  when  an 
apparently  recovered  animal  is  safe  for  breeding.  An  apparently 
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recovered  mare  may  be  quite  efficient  for  work.  When  a  stallion  has 
been  authentically  condemned  as  affected  with  dourine  his  career  as 
a  sire  is  ordinarily  terminated:  owners  of  mares  do  not  care  to  breed 
them  to  such  an  animal.  Among  semi-wild  range  horses,  such  as 
Mohler"-  and  Watson22"  were  dealing  with,  the  individual  value  of 
the  animals  and  the  environment  exclude  medicinal  treatment. 

Under  favorable  environment,  such  as  that  in  the  Illinois  outbreak, 
quarantine  may  be  eftective  as  a  control  measure.  In  that  case  the 
affected  animals  were  well  known  to  neighbors  and  the  citizens  were 
quite  aware  of  the  perils  of  the  disease.  The  quarantine  was  limited  to 
breeding,  sale  or  removal  from  the  infested  area.  So  far  as  known  no 
quarantined  animal  escaped  from  the  territory  and  the  breeding 
quarantine  was  violated  but  once,  and  cost  the  violator  one  stallion 
and  one  mare.  I  nder  other  environment  quarantine  of  a  permanent 
character  is  inapplicable.  The  prompt  destruction  of  the  diseased 
is  probably  the  safest  and  most  economic  course  to  pursue  in  almost 
all  cases.  The  disease  should  be  recognized  early  in  the  outbreak 
before  many  animals  become  involved,  and  handled  vigorously.  At 
this  juncture  the  responsibility  of  the  local  practitioner  is  of  vital 
importance.  There  was  no  private  practitioner  in  the  immediate  area 
involved  in  Illinois.  The  horse  breeders  had  not  yet  become  interested 
in  serious  contagious  diseases.  Hence  when  dourine  broke  out  it  was 
allowed  to  spread  insidiously  for  two  years  and  in  the  meantime  nu¬ 
merous  animals  were  sold,  probably  among  them  some  which  were 
diseased. 


The  Trichomonad  Disease  of  Cattle 

During  recent  years  a  serious  infectious  disease  of  the  genital  or¬ 
gans  of  cattle,  due  to  a  trichomonad,  has  attracted  much  attention  of 
veterinarians  and  dairy  husbandmen.  In  1928,  Riedmuller17"  de¬ 
scribed  the  trichomonad  briefly,  ascribed  to  it  definite  pathogenic 
power  as  a  cause  of  genital  disease,  and  cited  Mazzanti  as  having  dis¬ 
covered  the  parasite  in  1900.  In  1932,  Abelein1  recorded  the  results 
of  extensive  clinical  studies  of  the  trichomonad  disease,  supported 
by  experimental  investigations  and  microbiological  researches. 
Abelein’s  contribution  is  generally  regarded  as  the  essential  founda¬ 
tion  for  clinical  studies  of  this  malady. 

Looking  backward,  there  appears  ample  evidence  that  the  tricho¬ 
monad  disease  is  not  of  very  recent  origin.  HessS!l  in  1909,  while  dis¬ 
cussing  infectious  vaginitis  (Vaginitis  jollicularis  infcctiosa )  states: 
“We  have  repeatedly  observed  the  interesting  fact,  that  cows  bred  to 
certain  old  bulls  which  had  been  infected  (with  infectious  vaginitis) 
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and  were  at  the  time  apparently  healthy,  showed  after  6,  9,  12  to  21 
weeks  after  service,  a  purulent  vaginal  discharge,  following  the  death 
of  the  young,  and  their  maceration,  constituting  Endometritis  puru- 
Icnta  chronica.  ’  Hess  thus  vividly  portrays  the  trichomonad  disease 
in  Switzerland  while  the  controversy  was  raging  between  the  advo¬ 
cates  of  Bacillus  abortus  on  the  one  hand,  and  those  of  injections 
vaginitis  on  the  other,  as  the  sole  or  chief  cause  of  abortion  and  steril¬ 
ity.  In  America,  Lothe124  in  1928  presented  a  highly  interesting  report 
before  the  American  Veterinary  Medical  Association  upon  the  de¬ 
structive  prevalence  of  abortion  and  associated  phenomena  in  a  valua¬ 
ble  herd  negative  to  the  test  for  Bacillus  abortus  infection.  Lothe’s 
paper  was  discussed  by  the  leading  experts  upon  contagious  abortion, 
who  limited  their  efforts  to  the  defense  of  Bacillus  abortus  infection 
as  the  sole  important  cause  of  interferences  with  reproduction  and  left 
the  questions  raised  by  Lothe  severely  alone.  Lothe  had  reported  as 
an  outstanding  phenomenon  the  failure  of  numerous  cows  bred  to  one 
bull  to  come  in  estrum  after  coitus  and  their  developing  some  months 
later  a  peculiar  type  of  pyometra.  It  now  appears  quite  certain  that 
Lothe  was  dealing  with  trichomonad  infection. 

Immediately  following  the  significant  work  of  Abelein,  several 
American  veterinarians  were  studying  the  disease  independently  of 
each  other.  Emmerson50  reported  the  disease  in  1932  as  existing  in 
Pennsylvania  or  vicinity;  McNutt,  Walsh  and  Murray131  reported  a 
serious  outbreak  of  the  malady  in  Iowa  in  1933;  and  during  the  same 
year,  Cameron.  Fincher  and  Gilman23  reported  a  virulent  outbreak  in 
New  York,  believed  to  have  been  introduced  by  a  bull  imported  from 
Iowa. 

The  history  of  trichomonad  disease  constitutes  a  highly  interesting 
chapter  in  the  evolution  of  hypotheses  and  knowledge  regarding 
genital  diseases  of  domestic  animals.  Abelein  traces  in  a  vigorous 
and  illuminating  manner  the  development  of  the  theories  regarding 
the  causes  of  interferences  with  reproduction.  He  recounts  the  great 
ado  over  IsepponiV’1’  contribution  in  1887  regarding  the  “nodular 
vaginitis,”  which  was  enthusiastically  supported  by  many  authorities. 
Then  followed  Bang'  with  the  epochal  announcement  in  1897  of 
the  discovery,  in  Bacillus  abortus,  of  the  cause  of  infectious  abor¬ 
tion  in  cows.  Great  disputes  arose  between  the  supporters  of  the 
two  hypotheses,  until  finally,  at  the  meeting  of  the  association  of 
expert  investigators  of  the  diseases  interfering  with  reproduction, 
sitting  at  Munich  in  1925,  an  authentic  solution  of  the  sterility- 
abortion  problem  was  handed  down  to  the  clinical  veterinarians.  It 
was  then  and  there  declared  that  the  nodular  vaginitis  of  Isepponi  was 
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not  a  cause  of  epizootic  abortion.  Abelein  holds  that  the  declaration 
tailed  to  solve  the  problem  among  veterinary  practitioners,  and 
likened  the  situation  to  the  swinging  of  a  pendulum,  now  to  one  ex¬ 
treme,  then  to  the  other,  and  failing  to  come  to  rest  on  the  center. 

The  history  of  the  emergence  of  the  trichomonad  disease  from  ob¬ 
scurity  is  highly  instructive.  The  discovery  of  vibrios,  streptococci, 
paratyphus  and  numerous  other  bacteria  associated  with  outbreaks 
ot  epizootic  abortion  was  able  to  make  scant  impression  upon  the 
fable  that  abortions  due  to  infection  were  all,  or  essentially  all  caused 
by  one  bacterium.  Often  the  various  bacteria  found  in  abortions  were 
associated  with  Bacillus  abortus.  When  the  trichomonad  disease 
emerged  from  obscurity  the  clinician  had  before  him  a  disease  pre¬ 
senting  new  symptoms  which  had  not  received  definite  attention, 
although  practitioners  like  Hess  in  Switzerland  and  Lothe  in  America 
had  observed  the  signs  without  having  been  able  to  understand  them. 

I  he  trichomonad  disease  presents  one  peculiar  phenomenon  for 
which  as  yet  no  solution  has  been  offered  by  microbiologists:  the  dis¬ 
ease  is  reported  almost  solely  in  Bang-free  herds.  One  exception 
occurs  in  the  contribution  of  McNutt,  Walsh  and  Murray,  in  a  man¬ 
ner  which  emphasizes,  rather  than  denies,  its  preference  for  Bang- 
free  herds.  In  Herd  I,  which  was  Bang-free,  they  recognized  the 
protozoan  parasite  in  thirty-six  per  cent  of  exposed  animals  and 
concluded  that  all  were  infected.  In  their  Herd  II  only  five  per  cent 
were  found  infected;  in  this  herd  some  Bacillus  abortus  infection  was 
present,  but  almost  no  breeding  trouble  could  be  attributed  to  it.  In 
no  case  were  trichomonads  and  Bacillus  abortus  found  in  the  same 
animal.  It  may  be  that  there  is  an  antagonism  between  Bacillus  abor¬ 
tus  and  Trichomonas  bovis  and  the  one  needs  be  eliminated  before 
the  other  may  exert  notable  pathogenic  power.  In  an  unusually  brief 
space  of  time,  trichomonad  disease  has  forged  forward  into  a  defi¬ 
nitely  important  position  as  a  peril  to  bovine  reproduction. 

The  trichomonad  disease  is  apparently  quite  widely  disseminated 
in  Continental  Europe.  It  is  known  to  exist  in  New  York,  Massachu¬ 
setts,  Pennsylvania,  Wisconsin,  Iowa  and  California  and  is  probably 
present  in  the  cattle  of  all  states.  The  actual  economic  losses  from 
it  are  not  definitely  recorded.  McNutt,  Walsh  and  Murray  state  that 
in  one  herd  about  one-third  of  the  females  eventually  produced 
calves,  but  fail  to  state  explicitly  the  number  of  females  or  the  time 
covered.  As  nearly  as  may  be  judged,  the  duration  of  time  was  about 
two  years,  and  if  this  is  correct  then  there  was  one  calf  per  annum  for 
each  six  cows.  The  contribution  of  Cameron,  Fincher,  and  Gilman 
leaves  the  impression  that  the  losses  were  very  severe. 
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Symptoms 

The  symptoms  in  the  bull  are  not  characteristic.  Preputial  catarrh 
is  present,  but  it  differs  little  from  the  catarrh  due  to  other  infections. 
The  catarrh  advances  and  recedes  as  the  parasites  increase  or  de¬ 
crease.  There  are  no  systemic  disturbances.  The  clinical  evidence  of 
the  presence  of  the  infection  is  the  transmission  of  the  malady  to  the 
females  with  which  he  copulates. 

The  symptoms  in  cows  are  not  always  pathognomonic.  In  many 
cases  there  occurs  within  a  few  days  after  exposure  a  well  defined 
vaginitis  with  a  muco-purulent  vaginal  discharge.  Abelein  records 
characteristic  nodules  in  the  vaginal  mucosa  which  give  to  the  hand  a 
sense  of  rasp-like  roughness.  This  has  not  been  observed  by  some 
other  writers.  It  is  not  quite  clear  how  one  may  differentiate  between 
the  nodular  vaginitis  of  trichomoniasis  as  described  by  Abelein  and 
the  vaginitis  of  Isepponi,  to  be  described  later  and  supposed  to  be  a 
wholly  different  malady.  The  trichomonad,  so  far  as  known,  is  de¬ 
posited  within  the  vagina  from  the  surface  of  the  penis  and  glans,  in 
close  proximity  to  the  spermatozoa.  They  are  not  known  to  injure 
the  spermatozoa  prior  to  the  ejaculation  and  their  direct  action  upon 
the  spermatozoa  after  coitus  is  unknown.  It  is  known,  or  definitely 
believed,  that  a  large  ratio  of  copulations  fail  to  produce  recognized 
pregnancy.  The  trichomonads  are  endowed  with  motility  similar  to 
that  of  the  spermatozoa.  They  swim  actively  like  spermatozoa.  If  the 
liquid  in  which  they  are  suspended  is  moving,  they  swim  against  the 
stream.  Hence  it  appears  possible  that  they  swim  actively  toward  the 
ovarian  poles  and  being  present  when,  or  soon  after  fertilization 
occurs,  may  interrupt  pregnancy  at  the  beginning.  In  other  cases 
the  parasites  destroy  the  fertilized  ovum  very  early  and  it  is 
expelled  at  one  or  two  months.  This  is  in  sharp  contrast  to  Bacillus 
abortus,  which  is  non-motile,  is  believed  to  invade  the  uterus  usually 
from  the  blood  stream,  and  is  very  rarely  associated  with  early 
abortion. 

A  very  frequent  and  striking  phenomenon  is  the  early  death  and 
maceration  of  the  ovum,  with  an  accumulation  of  liquid  in  the 
uterus,  which  is  designated  pyometra.  Estrum  does  not  recur  after 
service,  there  is  no  immediate  vaginal  discharge  or  other  symptom 
of  disease  and  the  cow  is  presumed  to  be  pregnant.  The  uterine  seal 
apparently  remains  intact  for  some  weeks,  during  which  the  patho¬ 
logical  exudate  within  the  uterus  increases  in  volume  and  gives  to  the 
animal  the  general  appearance  of  advanced  pregnancy.  Finally  she 
fails  to  calve  at  the  expected  date  and  rectal  palpation  reveals  a  non¬ 
pregnant,  flaccid  uterus  containing  a  large  quantity  of  thin  fluid.  No 
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fetus  is  palpable  and  no  uterine  caruncles  can  be  recognized.  The 
uteiine  arteries  are  small  and  wholly  wanting  in  the  characteristics  of 
pregnancy.  I  he  uterine  seal  may  give  way  and  a  profuse  discharge  be 
present;  the  seal  may  be  largely  or  wholly  absent,  and  yet  the  con¬ 
tents  remain  within  the  uterus — there  is  complete  atony  of  the  organ. 
It  a  suitable  soft  rubber  catheter  or  other  appliance  be  introduced 
into  the  uterine  cavity  to  constitute  a  siphon,  one  to  several  gallons 
of  thin,  yellowish  or  grayish  flaky  fluid  may  be  drawn  off.  The  fluid 
is  regularly  non-fetid,  in  sharp  contrast  to  the  fetid  pus  commonly 
observed  when  an  ovum  macerates  in  the  presence  of  bacteria  or 
when  pyometra  follows  abortion  or  retained  afterbirth  due  to  or 
associated  with  bacterial  invaders. 

The  trichomonad  fetal  maceration  and  pyometra  are  significantly 
unlike  the  phenomena  so  designated  in  bacterial  disease.  The  so- 
called  pyometra  does  not  cause  perimetritis  with  peritoneal  adhesions. 
The  uterine  contents,  which  resist  fetid  decomposition  within  the 
uterus,  retain  their  non-fetid  character  for  several  days  after  their 
removal  from  the  uterine  cavity  if  held  in  an  open  vessel  at  room 
temperature.  During  this  period  the  trichomonads  continue  vigorous. 
There  is  little  tendency  shown  toward  the  expulsion  of  the  macerating 
tetus  and  the  accumulating  fluid  surrounding  it:  apparently  the 
trichomonad  invasion  exerts  a  specific  paralyzing  action  upon  the 
uterus  so  that  it  becomes  inert.  If  the  fluid  is  siphoned  out,  the 
uterus  may  resume  its  vigor  sufficiently  to  contract  and  expel  the 
macerated  ovum  and  any  remaining  fluid. 

Retained  afterbirth  is  virtually  unknown.  The  ovum  generally 
perishes  at  too  early  a  period  in  gestation  for  retained  afterbirth  to 
be  probable.  Although  the  details  of  the  pathology  have  not  been 
recorded,  it  appears  conclusive  that  the  macerating  process  affects 
primarily  the  fetal  membranes  and  dissolves  them,  in  sharp  contrast 
to  the  sclerosis  and  calcification  of  the  chorion  and  the  retention  of 
the  fetal  membranes  associated  with  the  invasion  of  the  uterine 
cavity  by  bacteria. 

The  clinical  diagnosis  of  trichomoniasis  in  isolated  cases  is  often 
extremely  difficult  or  impossible.  As  in  dourine,  the  clinical  identifica¬ 
tion  of  trichomonad  disease  seems  quite  practical  as  a  group  diagnosis 
and,  since  it  is  transferred  as  a  rule  by  coitus  only,  the  group  is 
clearly  defined  and  the  symptoms  of  the  various  cases  lead  to  a  safe 
identification.  The  objection  may  be  raised  that  the  group  diagnosis 
fails  to  supply  needed  evidence  to  prevent  a  diseased  individual  from 
penetrating  a  healthy  breeding  unit  and  infecting  it.  Thus  far, 
however,  essentially  all  diagnoses  recorded  in  either  dourine  or  tri¬ 
chomonad  infection  have  been  of  groups.  The  pyometra  of  tricho- 
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moniasis,  when  typical,  is  apparently  pathognomonic  and  may  lead 
to  an  authentic  diagnosis.  Its  post-coital  character,  the  marked 
uterine  paresis,  the  accumulation  of  great  quantities  of  thin,  yellow¬ 
ish  flocculent  pus  in  the  uterus  without  antecedent  parturition  or 
retained  afterbirth,  and  other  peculiarities  appear  to  justify  a  positive 
diagnosis.  For  example,  a  purebred  Holstein-Friesian  cow  was  im¬ 
ported  into  New  York  from  a  distant  state  prior  to  the  discovery  of 
trichomonad  disease  in  America.  She  was  purchased  as  pregnant 
after  an  examination  by  one  of  the  foremost  clinicians  in  the  nation 
in  this  field  of  practice.  She  appeared  well  physically  and  the  abdomen 
enlarged  somewhat  like  pregnancy.  No  signs  of  estrum  appeared  and 
no  genital  discharge  was  present.  Her  time  for  calving  came  without 
any  indications  of  approaching  parturition.  I  saw  her  in  Professor 
Udall’s  clinic.  The  uterus  was  greatly  enlarged  and  flaccid.  \\  ithout 
retraction  the  uterus  could  well  be  taken  for  that  of  advanced  preg¬ 
nancy;  retracted  into  the  pelvis  with  Albrechtsen  forceps,  the  uterus 
was  found  to  be  enormously  distended  with  a  thin  liquid;  the  uterine 
walls  were  flaccid  and  without  palpable  caruncles;  and  the  uterine 
arteries  were  of  approximately  the  normal  size  for  the  non-pregnant 
uterus,  instead  of  being  enormously  enlarged,  with  a  bounding,  vi¬ 
brant  pulsation  as  in  pregnancy.  Some  four  or  five  gallons  of  thin, 
semi-transparent,  yellowish,  flocculent  pus  were  siphoned  out.  I  he 
cow  had  been  purchased  in  an  area  in  which  it  was  later  learned  that 
trichomonad  disease  had  prevailed. 

Such  cases  offer  difficulties  for  the  clinician.  Cows  are  not  searched 
for  trichomonads  as  an  aid  in  the  diagnosis  of  pregnancy,  nor  is  it 
known  that  the  various  laboratory  methods  of  pregnancy  diagnosis 
would  hold  in  such  cases.  In  fact  there  is  no  ground  for  claiming  that 
the  clinician  cited  erred  in  his  diagnosis  at  the  time  of  sale;  she  may 
well  have  been  pregnant  at  that  date.  Without  vaginitis,  she  would 
not  at  the  present  time  be  subjected  to  a  search  for  trichomonads  as  a 
prerequisite  to  sale,  and  without  vaginal  discharge  the  trichomonads 
would  not  have  been  discovered.  Today  we  should  probably  have 
diagnosed  the  case  as  trichomoniasis  when  we  siphoned  out  the  pus. 
In  such  cases  a  careful  clinical  diagnosis  becomes  highly  important. 
At  one  examination  a  correct  diagnosis  of  sixty  days  pregnant  may  be 
made;  ten  days  later  an  ovum  may  be  undergoing  maceration  and  the 
uterus  be  of  approximately  normal  volume  for  seventy  days  gestation, 
but  the  uterus  is  atonic  and  the  uterine  arteries  of  the  caliber  of  non¬ 
pregnancy. 

Once  a  clinical  diagnosis  has  been  made,  it  is  frequently  necessary, 
and  usually  advisable  to  check  the  decision  by  microscopic  search 
for  the  protozoa.  This  is  not  always  easy,  owing  to  the  fact  that  in 
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some  cases  there  are  few,  if  any  trichomonads  in  the  available  dis¬ 
charges.  If  discharges  are  obtained  which  contain  numerous  tricho¬ 
monads,  they  are  not  difficult  of  identification;  they  are  similar  in 
volume  to  spermatozoa  and  may  be  readily  seen  swimming  actively 
by  means  of  their  flaggellata. 

I  he  control  and  eradication  are  to  be  based  upon  the  exclusion  of 
the  affected  animals  from  coitus  and  from  attempts  at  artificial  in¬ 
semination.  Semen  from  an  affected  bull  cannot  be  obtained  in  such 
a  manner  as  to  authentically  bar  contamination;  the  affected  cow 
should  not  be  permitted  to  become  pregnant. 

I  here  is  no  specific  remedy — no  immunization,  no  chemical  de¬ 
struction  of  the  protozoan.  The  disease  is  without  great  peril  to  the 
life  of  the  affected  animal.  \\  ith  the  exception  of  the  so-called  pyo- 
metra  in  the  female,  the  patient  tends  to  recover  its  general  health  in 
so  far  as  clinical  observation  may  determine.  Recovery  of  the  bull 
may  be  facilitated  by  douching  the  sheath,  prepuce  and  penis.  Very 
weak  disinfectants  may  be  used  in  the  douche,  but  the  chief  reliance  is 
to  be  based  upon  the  mechanical  cleansing.  Possibly  there  may  follow 
some  benefit  in  the  cow  by  douching  the  uterus  and  vagina  with 
physiological  salt  solution. 

W  hen  pyometra  is  present,  with  or  without  a  macerating  ovum, 
the  first  consideration  is  the  evacuation  of  the  uterine  contents  by 
siphoning.  I  his  is  often  followed  by  the  expulsion  of  the  macerated 
ovum.  Later  heat  develops  and  the  vaginal  tract  is  largely  cleansed. 
If  estrum  fails,  the  corpus  luteum  of  pregnancy  may  be  advanta¬ 
geously  removed.  If  deeply  embedded  so  that  it  cannot  be  safely  dis¬ 
lodged  by  digital  compression,  the  capsule  of  the  ovary  should  be 
punctured  with  the  ovarian  scalpel  (Fig.  43  ),  after  which  the  yellow 
body  is  readily  removed  by  compression.  When  the  pyometra  is 
abundant,  it  must  be  siphoned  out  before  attempting  the  removal  of 
the  corpus  luteum. 

Precisely  how  much  is  to  be  gained  economically  by  handling  the 
trichomonad  disease  remains  to  be  determined.  Some  animals  which 
have  been  diseased  breed  again,  but  the  ratio  of  reproductive  recov¬ 
eries  is  at  present  unknown.  In  a  sense  the  results  of  handling  the 
pyometra  of  trichomonad  infection  may  be  better  than  in  post¬ 
partum  pyometra  associated  with  retained  afterbirth  and  partial  or 
complete  necrosis  of  the  uterine  caruncles. 

Walsh,  McNutt  and  Murray210  tabulate  fifteen  infected  cows  which 
had  aborted  or  suffered  from  pyometra.  Six  had  been  killed,  two  were 
non-pregnant,  and  seven  had  conceived  at  periods  of  two  to  nine 
months  after  apparent  recovery.  At  date  of  report  none  had  calved. 
Their  data  are  not  accurately  measurable,  but  the  inference  is  war- 
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ranted  that,  if  they  were  ordinary  grade  cows,  little  or  no  profit  came 
from  handling.  The  report  of  Cameron,  Fincher  and  Gilman-’  leaves 
the  economic  outcome  of  handling  uncertain.  In  both  reports  lnsufh- 
cient  time  had  elapsed  to  render  the  matter  clear.  Europeans  report 
recoveries,  but  the  ratio  of  these  to  the  total  infected  and  the  delay 

in  breeding  is  not  readily  determined. 

As  in  dourine,  so  in  the  trichomonad  disease,  the  effective  preven¬ 
tion  of  the  spread  of  the  disease  from  state  to  state  or  herd  to  herd  is 
dependent  upon  the  efficiency  of  the  handling  of  the  malady  at  the 
point  of  origin.  In  the  Cameron-Fincher-Gilman  outbreak  the  sus¬ 
pected  carrier  was  imported  from  a  distant  state  upon  an  official 
certificate  of  freedom  from  “contagious  abortion,”  but  that  did  not 
prevent  the  bull  from  causing  an  abundance  of  sterility  and  abortion 
among  cows  and  the  ruin  of  several  potentially  valuable  bulls.  In 
fact  the  certificate  of  freedom  from  Bacillus  abortus  infection  merely 


misled  the  buyer  into  believing  the  bull  genitally  healthy.  As  a  conse¬ 
quence  of  this  mistaken  confidence,  a  second  herd  was  contaminated 
and  his  cows  which  failed  to  conceive  by  him  were  fearlessly  bred  to 
other  bulls,  thus  assuring  the  further  spread  of  the  infection.  Simi¬ 
larly  in  the  McNutt-Walsh-Murray  outbreak,  the  bull,  being  free 
from  “Bang’s  disease,”  was  considered  genitally  healthy  and  it  was 
deemed  quite  proper,  after  he  had  well  distributed  the  disease  in  one 
herd,  that  he  should  do  likewise  in  another.  The  effective  control 
must  be  within  the  infected  herd. 

The  intra-herd  control  of  the  disease  needs  be  based  upon  the  im¬ 


mediate  suspension  of  breeding  until  the  extent  of  the  infection  has 
been  authentically  determined.  Coitus  should  on  no  account  be  per¬ 
mitted  with  any  exposed  animal  until  ample  time  and  opportunity 
shall  have  shown  clearly  that  the  animal  is  not  infected.  There  is  no 
agglutination,  complement-fixation  or  other  easy  test:  the  decision 
needs  rest  upon  clinical  study  of  the  outbreak  and  the  microscopic 
search  for  the  parasite.  Once  the  animal  is  known  to  have  been  in¬ 
fected,  the  question  of  breeding  after  apparent  recovery  should  be 
carefully  weighed.  Animals  near  the  border  line  of  economical  worth¬ 
lessness  should  be  discarded.  Valuable  individuals  should  be  granted 
reasonable  delay  after  apparent  recovery,  and  the  breeding  should 
then  be  so  planned  that  the  peril  of  renewal  of  the  outbreak  should 
be  eliminated.  A  bull  which  has  apparently  recovered  should  be 
tested  carefully  upon  cows  which  have  been  previously  bred  to  him, 
or  upon  a  limited  number  of  test  cows;  a  cow  which  has  apparently 
recovered  should  not  be  bred  to  the  herd  sire  used  upon  cows  of 
known  health,  but  should  be  mated  with  a  test  bull  not  in  general  use. 


Chapter  XX I V 

VIRUS  DISEASES  OK  THE  REPRODUCTIVE 

SYSTEM 

T  I'  has  previously  been  noted  that  such  virus  maladies  as  sheep 
pox,  hog  cholera  and  foot-and-mouth  disease  frequently  cause  de¬ 
structive  abortion  in  pregnant  females.  Other  viruses  invade  the  re¬ 
productive  organs  alone,  so  far  as  may  be  determined  at  present, 
interfering  with  conception  and  perhaps  interrupting  established 
pregnancy.  I  he  field  has  been  only  very  meagerly  surveyed  and  there 
is  at  present  no  dependable  foundation  upon  which  a  reliable  con¬ 
clusion  may  be  based  regarding  the  number  of  species  of  viruses 
which  may  invade  the  genital  system  without  causing  significant  dis¬ 
ease  of  other  organs. 

The  Vesicular  Venereal  Disease.  Coital  Exanthem. 

Genital  Pox.  Blaschenausschlag 

There  occurs,  not  infrequently,  in  horses  and  cattle  an  acute  coital 
infection  characterized  by  profuse  vesicular  eruptions  in  and  upon 
the  copulatory  organs  of  both  sexes,  which  are  succeeded  by  ulcers 
and  cicatrices.  Friedberger  and  Frohner65  state  that  the  same  disease. 
°r  one  which  cannot  be  differentiated  therefrom,  occurs  less  fre¬ 
quently  in  goats,  sheep  and  swine,  and  that  attendants  upon  the 
infected  animals  sometimes  have  similar  eruptions  on  their  hands. 

In  horses  and  cattle  it  is  one  of  the  most  highly  transmissible  in¬ 
fections  known  to  veterinarians.  In  my  experience  the  transmission 
has  been  essentially  universal  in  all  exposed  animals.  The  disease 
apparently  exists  in  all  lands.  It  is  far  more  common  in  Continental 
Europe  than  in  America,  the  reasons  for  which  are  unknown.  Fried¬ 
berger  and  k  rohner  state  that  in  1886  there  were  reported  in  Ger¬ 
many  248  affected  horses  and  3944  cattle.  I  have  observed  during 
sixty  years  two  outbreaks  in  horses  and  one  in  cattle,  involving  a 
total  of  about  thirty  animals.  I)r.  Fincher  reports  one  outbreak  in 
cattle  during  eighteen  years  in  the  ambulatory  clinic. 

It  is  not  definitely  known  that  the  virus  is  identical  in  all  species. 
It  is  stated  by  some  authorities  that  the  disease  is  experimentally 
interchangeable  between  horses  and  cattle.  The  symptoms,  course 
and  termination  are  so  alike  that  separate  descriptions  are  not 
necessary.  Since  the  malady  is  spread  naturally  by  coitus  only,  it 
does  not  pass  from  one  species  to  another.  Rarely  the  disease  may  be 
accidentally  transmitted,  e.g.,  by  an  attendant  in  grooming. 
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The  period  of  incubation  is  brief,  usually  three  to  six  days  post 
coitum.  After  such  interval  small  papules  in  great  abundance  appear 
upon  the  copulatory  organs,  which  promptly  develop  vesicles  con¬ 
taining  transparent,  yellowish  lymph.  These  soon  rupture  and  leave 
behind  an  ulcer  of  5-10  mm.  in  diameter,  which  heals  in  ten  to  fifteen 
days  with  a  depressed  center,  in  which  the  epithelium  loses  its  pig¬ 
ment  and  in  dark-skinned  animals,  especially  horses,  the  circular,  de- 
pigmented  areas  present  a  striking  appearance.  The  eruptions  appear 
in  repeated  crops  for  a  few  days.  These  characteristic  symptoms  are 
observed  most  notably  upon  the  generally  dark  epithelium  of  the 
penis,  sheath,  clitoris  and  the  skin  of  the  vulvar  lips.  \\  ithin  the 
vagina  and  vulva  the  lesions  cause  marked  irritation,  the  parts  are 
painful  to  the  touch,  vaginitis  is  evident  with  muco-purulent  dis¬ 
charge,  and  frequent  urination  with  evidences  of  pain.  Some  writeis 
record  increased  sexual  desire;  this  may  be  partly  erroneous,  the 
observer  mistaking  frequent,  pathological  urination  for  estrum.  The 
penis  of  the  stallion,  being  covered  by  a  thin  skin  which  secretes 
sebum,  differs  from  the  naked  penis  of  the  bull  and  modifies  some¬ 
what  the  degree  of  irritation,  although  in  principle  the  lesions  are 
alike.  There  is  no  fever,  inappetence  or  other  signs  of  systemic  in¬ 
jury.  If  uncomplicated,  the  lesions  heal  in  about  two  weeks.  I  he 
depigmentation  commonly  persists  for  several  months. 

There  is  some  conflict  of  opinion  concerning  the  economic  impor¬ 
tance  of  the  disease.  Most  writers  dismiss  the  question  rather  lightly 


by  stating  that  the  loss  is  confined  to  the  delay  in  breeding,  but  fail 
to  state  precisely  what  they  mean.  Ideally  the  animal  recovers  from 
the  disease  in  two  or  three  weeks  so  that  an  estrual  period  is  not 
necessarily  missed. 

Reisinger16''  and  some  others  contend  that  it  causes  epizootic  abor¬ 
tion  in  cattle,  but  the  contribution  by  Reisinger  in  1928  fails  to 
clearly  exclude  the  trichomonad  disease  in  the  outbreaks  studied. 
Abelein  believes  Reisinger  was  dealing  with  the  protozoan  disease 
and  that  the  virus  of  the  vesicular  venereal  disease  was  a  chance 


complication.  The  description  of  the  disease  observed  by  Reisinger 
corresponded  in  all  important  clinical  symptoms  with  the  tricho¬ 
monad  disease  as  described  by  Abelein  et  ul.  At  that  period  no  search 
was  being  made  for  trichomonads  as  a  cause  of  epizootic  abortion. 
The  available  literature  fails  to  make  it  clear  whether  the  coitus 
which  transmits  the  infection  may  also  beget  pregnancy.  Like  others 
I  have  failed  to  make  accurate  observations  in  this  respect;  my  im¬ 
pression  is  that  identifiable  conception  does  not  generally  occur  at 
the  coitus  when  the  infection  is  transmitted.  The  gonads  of  the  dis- 
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eased  animals  are  not  apparently  affected  and  the  ova  and  spermato¬ 
zoa  so  tar  as  known  are  healthy  and  fertile.  Fertilization  probably 
occurs,  but  the  ovum  is  perhaps  promptly  killed  by  the  virus.  There 
is  room  for  the  inference  that,  since  the  disease  continues  clinically 
tor  but  two  or  three  weeks,  any  destruction  of  ova  probably  is  com¬ 
pleted  within  that  time. 


Rarely  the  disease  may  become  severe  and  chronic,  resulting  in 
persistent  vaginitis  or  metritis.  I  have  observed  one  such  case,  in  a 
mare.  It  is  stated  by  numerous  writers  that  no  immunity  is  gained 
through  an  attack  of  the  disease. 

The  diagnosis  is  comparatively  simple.  As  stated  while  considering 
dourine,  the  vesicular  malady  has  been  confused  by  numerous  writers 
with  that  malady.  I  here  is  scant  reason  in  my  judgment  for  the  con¬ 
fusion.  Sometimes  it  appears  that  some  have  confused  the  granular 
venereal  disease  or  nodular  vaginitis  of  Isepponi  with  this  disorder 
in  cattle.  The  nodular  enlargements  in  the  vulvar  mucosa  are  usually 
somewhat  transparent  and  when  viewed  hastily  may  well  be  mistaken 
for  very  small  vesicles.  These  nodules,  however,  are  only  2-3  mm.  in 
diameter.  1  hey  may  have  their  summits  damaged  by  friction  but  no 
vesicles  develop  and  rupture.  The  suddenness  of  the  onset,  the  rapid 
and  benign  course,  the  characteristic  vesicles  which  rupture  quicklv 
leaving  distinct  ulcers  which  heal  promptly,  and  finally  the  white 
circular  depigmented  ulcer  sites  render  the  diagnosis  clear.  While  in 
C  ontinental  European  states  a  given  outbreak  is  apparently  traceable 
in  most  cases  to  some  antecedent  transfer  of  an  infective  individual 
to  a  new  breeding  unit,  this  is  not  generally  true  in  America.  As  a 
rule  in  this  country  the  outbreak  is  without  known  antecedents.  It 
might  be  said  that  the  disease,  as  a  clinical  entity,  arises  spontane¬ 
ously.  Apparently  the  virus  exists  in  a  saprophytic  form  until  some 
unknown  force  suddenly  arouses  its  pathogenic  powers  and  there 
promptly  follows  one  of  the  most  highly  transmissible,  and  charac¬ 
teristic  infectious  diseases  known  to  veterinary  science. 

In  Continental  European  countries  the  disease  is  reportable  and 
subjected  to  official  control.  In  America  official  control  is  rarely,  if 
ever  attempted.  When  an  outbreak  occurs  in  an  intelligent  community 
and  a  proper  diagnosis  is  made,  the  sell  interest  of  the  owners  of  the 
diseased  animals  usually  suffices  for  the  eradication.  Exceptions  may 
arise  and  official  quarantine  be  essential  to  proper  control.  As  soon 
as  the  disease  is  identified,  all  diseased  and  exposed  animals  should 
be  withdrawn  from  breeding.  Perhaps  the  greatest  danger  lies  in 
community  bull  associations.  If  the  disease  breaks  out  in  cattle 
of  one  owner,  other  members  o!  the  association  may  trv  to  evade 
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loss  by  sending  their  cows  to  another  bull,  which  may  involve  mating 
a  diseased  cow  with  a  healthy  bull,  thus  causing  a  new  outbreak.  All 
cattle  in  the  association  should  be  excluded  from  breeding  until  it  is 
known  to  be  safe. 

There  is  little  actual  call  for  treatment.  The  disease  regularly  runs 
a  rapid,  benign  course  and  recovers  spontaneously.  C  leanliness  of  the 
affected  parts  probably  hastens  recovery  somewhat.  The  ulcerating 
surfaces  may  be  washed  with  physiological  salt  solution,  with  some 
mild  antiseptic.  In  those  rare  cases  complicated  with  severe  vaginitis 
or  metritis,  treatment  may  be  applied  as  suggested  by  the  symptoms. 

Virus  Abortion 

Dimock  and  Edwards12  expressed  the  belief  in  1932  that  some 
highly  destructive  epizootic  outbreaks  of  equine  abortion  were  due 
to  a  virus.  They  discussed  the  subject  at  greater  length  in  1936, 
recording  numerous  serious  outbreaks  of  equine  abortion  in  which 
they  failed  to  incriminate  bacteria,  and  they  definitely  concluded 
that  in  these  enzootics  a  filterable  virus  was  responsible.  The  disease 
presented  the  same  symptoms — or  want  of  symptoms — observed  in 
association  with  Salmonella  abortivo-equinus.  I  he  mares  appeared 
well  until  without  warning  they  aborted,  after  which  they  recovered 
promptly  and  were  fertile.  Precisely  how  fertile  they  fail  to  state. 
Since  other  contributions  indicate  that  in  the  affected  area  there  are 
about  fifty  foals  for  each  one  hundred  mares  bred  the  previous  year, 
it  may  be  inferred  that  approximately  one-half  the  mares  thus 
aborting,  conceived  a  few  weeks  later. 

Autopsy  of  the  aborted  fetuses  revealed  in  some  cases  an  accumu¬ 
lation  of  serous  exudate  in  the  pleural  cavity.  The  most  characteristic 
lesions  observed  were  “numerous  small  white  degenerated  areas  in 
the  liver.’’  They  do  not  say  in  what  way  this  differs  from  the  lesions 
in  Salmonella  abortivo-equinus,  or  in  streptococcic  abortion.  Trans¬ 
mission  experiments  were  made  with  mice,  rabbits,  guinea  pigs  and 
mares.  The  experiments  with  mice  and  rabbits  were  essentially  nega¬ 
tive;  the  guinea  pigs  were  already  infected  with  5.  aertrycke,  from 
which  they  sometimes  abort.  Three  guinea  pigs,  inoculated  by  un¬ 
stated  avenue,  aborted.  Dimock  and  Edwards  exposed  twenty-two 
pregnant  mares,  of  which  six  aborted.  The  source  of  the  mares  was 
not  stated.  Inferentially  they  were  obtained  in  the  Lexington,  Ken¬ 
tucky,  area  where  six  abortions  among  twenty-two  mares  is  not 
unusual. 

Miessner  and  Harms138  studied  an  outbreak  of  equine  abortion  in 
a  stud  of  mares  in  which  seventeen  of  twenty-three  aborted.  Since  no 
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bacteria  could  be  found,  the  authors  concluded  they  were  dealing 
with  a  virus  disease.  Neither  they  nor  Dimock  and  Edwards  record 
having  made  search  for  protozoa.  Altogether  it  appears  quite  plau¬ 
sible  that  they  were  dealing  with  a  form  of  virus  abortion.  Should 
their  conclusions  be  accepted,  it  is  not  at  all  clear  how,  in  the  presence 
of  paratyphus  or  streptococcic  infection,  the  abortion  virus  may  be 
eliminated.  It  virus  abortion  is  admitted  for  mares,  then  it  becomes 
probable  that  many  of  the  abortions  in  cattle  for  which  no  cause  has 
yet  been  identified  may  be  attributed  to  a  virus. 

Dimock  and  Edwards  followed  rigidly  the  common  rule  of  totally 
ignoring  such  primary  causes  of  genital  diseases  as  the  breeding  of  a 
foaling  mare  on  the  ninth  day,  as  emphasized  bv  Jennings; 101  the 
mating  of  mares  with  stallions  producing  spermatozoa  like  those  in 
1  igures  28  and  128,  and  other  primary  forces  which  endanger 
physiological  reproduction. 

I  he  avenue  and  date  of  invasion  are  unknown.  No  reliable  method 
of  handling  has  been  announced.  Isolation  is  not  available  because  no 
means  of  diagnosis  are  known  before  the  abortion  has  occurred. 
Dimock  and  Edwards  state  that  they  have  drawn  blood  from  mares 
which  had  recovered  after  virus  abortion  and  injected  it  into  pregnant 
mares,  which  did  not  abort,  but  they  did  not  know  that  the  mares  in 
question  would  otherwise  have  aborted. 

The  subject  is  a  highly  interesting  problem  which  merits  careful 
study. 


Chapter  XXV 

UNCLASSIFIED  GENITAL  DISEASES 

Infectious  Vaginitis.  Nodular  or  Granular  Venereal  Disease 

ISEPPONI"  recorded  in  1887  extensive  clinical  studies  regarding 
severe  losses  from  bovine  sterility  and  abortion  in  the  Canton  of 
Chur,  Switzerland,  which  he  attributed  to  an  infectious  vaginitis.  He 
observed  in  the  vagina,  or  rather  in  the  vulva,  of  cows  and  upon 
the  penis  of  bulls  a  number  of  nodular  or  granular  elevations  in  the 
mucosa,  associated  with  vulvar  or  preputial  catarrh.  Occurring  ten 
years  prior  to  Bang’s  discovery  of  Bacillus  abortus,  when  great  con¬ 
cern  was  developing  rapidly  because  of  the  destructive  prevalence 
of  sterility  and  abortion,  the  report  of  Isepponi  aroused  great  inter¬ 
est,  and  many  of  the  leading  authorities  of  Continental  Europe 
supported  his  views.  When  Bang  made  his  highly  important  discov¬ 
ery,  wide  conflict  of  opinion  arose.  At  the  Ninth  International 
Veterinary  Congress,  at  The  Hague,  in  1909  the  two  best  known 
writers  upon  sterility,  Hess  of  Switzerland  and  Albrechtsen  of  Den¬ 
mark,  supported  vigorously  the  views  of  their  fellow  countrymen, 
Isepponi  and  Bang.  The  conflict  of  opinion  is  not  so  loud  now,  but 
it  still  quietly  persists.  Some  continue  to  regard  infectious  vaginitis 
as  an  important  disease;  some  consider  it  modestly  injurious;  other 
high  authorities  deny  that  the  malady  causes  sterility  or  abortion. 
Isepponi  regarded  it  as  a  specific  infection  of  cattle.  The  same 
phenomena  in  a  comparatively  mild  form  are  common  in  sheep,  goats 
and  swine.  It  is  not  known  that  they  are  absent  in  carnivora. 

The  wide  conflict  of  opinion  regarding  the  significance  of  the 
malady — if  it  is  a  malady— apparently  lies  in  the  vast  variations  in 
its  intensity  as  seen  by  different  observers.  The  essential  clinical 
symptoms  in  the  cow  consist  of  the  appearance  of  few  or  many 
nodular  elevations  in  the  vulvar  mucosa.  When  mild  there  may  be 
visible  very  few  nodules  grouped  about  the  clitoris,  as  seen  in  Eig. 
100.  Such  animals  show  no  signs  of  disease  beyond  the  essentially 
universal  discharge  of  muco-pus  in  small  quantity  which  dries  in 
inconspicuous  brownish  or  black  crusts  upon  the  vulvar  tuft  of 
hairs.  See  Figures  31, 32.  In  these  milder  cases  the  nodules  are  trans¬ 
parent  and  suggest  vesicles.  This  has  apparently  led,  at  times,  to  con¬ 
fusion  with  the  vesicular  venereal  disease  in  which  the  nodules  do  not 
form  vesicles  and  remain  somewhat  permanent. 

In  the  more  severe  cases,  probably  the  type  studied  by  Isepponi, 
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the  nodules  may  be  extremely  numerous,  as  in  Fig.  101.  In  such 
cases  the  nodules  tend  to  arrange  themselves  in  closely  packed  rows 
along  the  summits  of  the  longitudinal  folds  of  the  vulvar  mucosa. 
I  hey  may  retain  their  transparency.  Usually  when  many  are  present 
the  surrounding  mucosa  becomes  deeply  injected  and  swollen.  A 
vascular  girdle  forms  about  the  base  of  each  nodule,  unless  they  are 


Fig.  100.  Mild  Nodular  Venereal  Disease  (Infectious  Vaginitis)  in  Heifer. 

1,  Vulva;  2,  clitoris  surrounded  by  nodules;  .1,  hymeneal  line;  4,  vagina. 

in  immediate  contact,  and  the  mucosa  in  general  assumes  a  distinctly 
inflamed  appearance.  A  definite  muco-purulent  discharge  occurs  of 
a  volume  which  the  clinician  is  forced  to  regard  as  disease.  If  the 
examiner  grasps  the  vulvar  labiae  and  gently  draws  them  apart,  the 
muco-purulent  exudate  stretches  across  the  vulvar  cavity  in  white 
strands.  The  vulvar  mucosa  is  extremely  sensitive  in  such  cases;  the 
parts  bleed  upon  very  slight  friction  or  pressure;  and  urination 
causes  pain. 

I  he  penis  of  the  bull  presents  analogous  lesions,  as  shown  in  Fig. 
102.  I  he  bull  calf  in  most  dairies  when  a  few  weeks  old  shows  defi¬ 
nite  preputial  catarrh,  as  evidenced  by  the  incrustation  and  blacken- 
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ing  of  the  preputial  tuft  of  hairs  as  in  Fig.  33;  if  the  male  calf  is  fed 
exclusively  on  boiled  milk,  the  tuft  remains  clean  as  in  Fig.  34.  Severe 
balanitis  develops  now  and  then  in  young  bulls,  the  glans  penis  be¬ 
comes  intensely  inflamed,  the  nodules  are  very  abundant,  and  the 
parts  become  so  sensitive  that  the  animal  refuses  to  copulate. 

The  intensity  of  the  symptoms  varies  widely  due  to  causes  not 
always  clearly  recognizable.  The  nodules  apparently  increase  some- 


Fig.  101.  Advanced  Nodular  Venereal  Disease  (Infectious  Vaginitis)  in  Cow. 

1,  The  meatus  urinarious;  2,  abnormal  development  of  the  vulvar  end  of  the  Wolffian 
duct  (Gartner’s  duct)  to  form  a  large,  blind  sac;  3,  the  clitoris  surrounded  by  nodules; 
4,  band  of  nodular  enlargements  extending  around  the  vulva. 


Fig.  102.  Penis  of  Bull  Showing  Nodular  Vcneral  Disease  (Infectious  Vaginitis). 
From  same  bull  as  Fig.  123  (diseased  testicles)  and  137  (diseased  seminal  vesicles 
and  ampullae).  1,  Gians  penis  showing  confluent  nodules;  2,  fornix;  3,  the  reflected 
prepuce  showing  solitary  nodules;  4,  the  reflected  sheath. 
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what  in  the  vulva  with  the  advent  of  puberty  and  they  multiply 
enormously  from  coitus.  For  example,  I  studied  the  genital  organs 
in  a  lot  of  80  virgin  Hereford  heifers  in  the  abattoir  amongst  which 
was  one  which  evidently  through  some  accident  had  copulated  and 
become  pregnant.  All  except  the  pregnant  animal  were  almost  wholly 
free  from  nodules,  as  in  Fig.  100,  while  the  vulva  of  the  one  pregnant 
heifer,  according  to  my  estimate,  contained  as  many  nodules  as  the 


Fir..  103.  Section  of  a  Nodule  of  the  Nodular  Venereal  Disease  from  the 
Vulvar  Mucosa.  (Thoms) 


79  others  combined.  Her  vulvar  mucosa  was  swollen,  intensely  in¬ 
flamed  and  covered  with  masses  of  exudate.  Under  the  conditions 
coitus  seems  responsible  for  the  enormous  multiplication  of  the  nod¬ 
ules.  Since  the  heifer  had  passed  mid  term,  it  was  clear  that  the  ex¬ 
acerbation  of  the  disease  was  enduring  and  not  a  mere  temporary 
irritation  of  coitus.  Similarly  in  dairy  herds  where  genital  diseases  are 
severe,  if  a  group  of  virgin  heifers  in  which  breeding  has  been  begun 
be  inspected  by  drawing  apart  the  lips  of  the  vulva  it  is  not  at  all 
difficult  to  identify  all  those  which  have  copulated:  the  numbers  of 
nodules  will  have  increased  enormously,  the  vulvar  mucosa  is  highly 
irritated,  and  there  is  a  very  marked  exudate  of  muco-pus. 
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Y\  hen  parturition  or  abortion  approaches,  the  vulvo-vaginal  mu¬ 
cosa  becomes  edematous  and  the  nodules  are  less  prominent  or 
invisible.  Similarly  in  the  presence  of  pyometra  or  other  serious 
disease  of  the  vagina  or  uterus  the  consequent  edema  may  obscure  the 
nodules.  The  elevations  stand  out  most  prominently  in  heifers  which 
have  not  calved  or  aborted.  They  continue  to  be  recognizable  in  old 
age.  but  are  fewer  in  number  and  less  conspicuous. 

Sheep  and  swine  do  not  ordinarily  show  great  numbers  of  nodules, 
marked  irritation  of  the  vulvar  mucosa,  or  notable  exudate.  They 
present  a  condition  closely  simulating  that  seen  in  Fig.  100,  and 
would  not  be  classed  as  clinically  diseased  by  most  observers.  The 
pathogenicity  of  the  disease,  or  phenomena  which  some  call  disease, 
and  others  deny,  arouses  much  contlict  of  opinion.  In  some  herds 
where  sterility,  abortion  and  allied  phenomena  are  destructively 
present,  the  nodular  venereal  disease  is  unusually  virulent.  It  has  not 
been  determined,  however,  whether  the  interferences  with  reproduc¬ 
tion  are  caused  by  the  nodular  disease,  or  merely  coincidental.  Hence 
at  the  time  when  Bacillus  abortus  reigned  supreme  as  the  cause  of 
sterility  and  abortion,  many  writers  emphatically  denied  the  power 
of  the  nodular  infection  to  interfere  with  reproduction.  Apparently 
the  more  positive  supporters  of  Bacillus  abortus  based  their  views 
upon  cases  like  Fig.  100,  which  certainly  constitute  the  vast  majority 
of  all  cattle.  When  the  clinician  finds  the  vulva  of  a  heifer  thickly 
covered  with  nodules,  the  mucosa  highly  inflamed  and  bleeding  at 
touch,  and  covered  with  thick,  tenacious  pus,  or  when  he  sees  a  young 
bull  with  such  severe  balanitis  that  he  cannot,  or  will  not  copulate, 
lie  is  compelled  to  classify  the  animal  as  diseased.  The  interference 
with  reproduction  in  the  bull  cannot  be  denied.  Clinicians  largely,  if 
not  generally,  would  also  classify  the  severe  cases  in  heifers  as  dis¬ 
ease.  Inasmuch  as  the  disease  appears  to  be  milk-borne  in  new-born 
calves,  the  etiological  factor  must  primarily  invade  the  system  via 
the  alimentary  tract  and  reach  the  reproductive  system  through  the 
blood  stream.  If  that  be  correct,  the  etiological  factor  in  a  form  at 
present  unknown  is  presumably  able  to  enter  the  udder.  There  is  no 
definite  proof  that  it  may  invade  the  intra-uterine  young.  If  such 
invasion  occurs,  it  would  seem  that  the  development  of  the  disease 
could  not  be  evaded  by  feeding  the  calf  only  boiled  milk.  On  the 
other  hand,  Liebetanz118  claims  that  the  etiological  factor  does  enter 
the  intra-uterine  young  and  causes  gastro-enteritis  and  pneumonia 
in  the  new-born  calf. 

According  to  some  observers  the  nodules  appear  somewhat  rarely 
in  the  caudal  end  of  the  vagina,  very  rarely  farther  forward,  and  ap- 
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parently  not  at  all  in  the  uterus.  There  have  been  as  many  names 
proposed  for  the  disease  as  there  are  opinions  regarding  its  signifi¬ 
cance.  While  it  has  been  perhaps  most  frequently  designated  as 
vaginitis,  that  is  owing  to  the  rather  common  habit  of  thinking  of 
the  vulva  and  vagina  together  as  vagina,  while  as  a  matter  of  fact  the 
nodules  in  the  female  are  almost  wholly  confined  to  the  vulva,  a 
distinct  organ  arising  from  a  wholly  different  source  in  the  embryo. 


Fic.  104.  Section  Through  a  Series  of  Four  Nodules,  Causing  a  Broad  Elevation 

of  the  Mucosa.  (Thoms) 


It  is  also  inept  to  speak  of  the  malady  as  vaginitis,  when  it  affects 
equally  the  glans  penis  and  prepuce. 

The  cause  of  the  disease  has  not  been  extensively  studied.  Oster- 
tag'  J  conducted  limited  researches  and  obtained  cultures  of  a  strep¬ 
tococcus  from  the  vulvar  discharges.  This  he  introduced  into  the 
vulvae  of  heifers  which  he  believed  free  from  the  infection,  and 
concluded  that  he  had  produced  the  disease.  From  these  he  recov¬ 
ered  the  streptococcus  in  pure  culture.  It  is  not  clear  whether  Oster- 
tag  regarded  an  animal  like  Fig.  100  as  healthy.  Neither  was  the 
streptococcus  definitely  identified.  It  was  possibly  related  to  the  mas¬ 
titis  streptococcus  or  to  the  streptococcus  described  by  Webster"22 
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as  the  cause  of  epizootic  sterility  based  upon  an  infectious  cervicitis 
transmitted  by  the  bull.  Clinically  the  disease  does  not  behave  in  the 
usual  manner  of  a  bacterial  infection.  Ordinarily  when  lesions  are 
caused  by  bacteria,  and  recovery  sets  in,  the  lesions  subside  volumet- 
rically;  in  the  nodular  malady  the  nodules  disappear  numerically,  and 
those  persisting  are  about  the  same  size  as  when  the  infection  was  at 
its  height.  Blaha,"  after  comparatively  extensive  studies,  reports  the 
finding,  upon  the  summits  and  within  the  nodules  of,  vast  numbers 


Fie.  105.  Histological  Section  Through  a  Series  of  Nodules  from  the  Roof  of  the  Vulva, 
Without  Macroscopic  Elevation  of  the  Mucosa.  (Thoms) 


of  sickle-shaped  bodies,  having  nuclei  located  at  one  side.  These 
appeared  to  Blaha  very  much  like  the  trachoma  bodies  as  described 
by  Prowazek.  He  concluded  that  the  invaders  were  protozoa.  Such 
conclusion  is  in  agreement  with  the  clinical  character  of  the  disease. 

The  histology  of  the  nodules  has  not  been  extensively  studied.  The 
most  complete  study  is  that  of  Thorns19'"'  who  cites  Bermbach  and 
Nevermann  as  stating  that  the  malady  causes  as  great  destruction  as 
foot-and-mouth  disease.  Thoms  regards  the  infection  as  exclusively 
coital  and  believes  that  the  period  of  incubation  is  as  brief  as  twenty- 
four  hours  post  coitum.  He  describes  the  nodules  as  being  especially 
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abundant  about  the  clitoris  (which  is  the  common  rule)  and  in  well 
marked  cases  so  numerous  that  they  give  to  the  organ  a  mulberry- 
appearance.  In  the  vulva  they  are  arranged  in  rows  upon  the  longi¬ 
tudinal  folds  of  the  mucosa.  The  nodules,  1  to  2  mm.,  Figs.  104-106, 
consist  of  masses  of  round  or  elliptical  lymphoid  cells.  Sometimes 
capillaries  enter  the  cell  heaps.  There  is  round  cell  infiltration  about 
the  nodules. 


Fig.  106.  Histological  Section  Through  a  Mass  of  Nodules  Causing  a  Knob-like 
Elevation  of  the  Vulvar  Mucosa.  (Thoms) 


The  prevention  of  the  nodular  venereal  disease  calls  for  precau¬ 
tions  during  calfhood  and  at  the  time  of  mating.  If  Liebetanz"”  be 
correct,  that  the  etiological  factor  enters  the  fetus  in  utero,  then  it 
becomes  necessary  to  go  back  to  the  period  of  conception  and  follow 
the  law  of  mating  only  healthy  animals.  But,  as  stated  above,  if  such 
animals  as  illustrated  in  Fig.  100  be  diseased,  then  the  mating  of 
healthy  cattle  is  essentially  impossible.  So,  as  I  see  the  problem, 
such  animals  should  not  be  classified  as  diseased  but  as  host  to  the 
causative  parasite  in  such  numbers  and  avirulence  that  no  disturb¬ 
ance  of  function  is  visible.  Such  is  the  case  in  essentially  all  sheep  and 
swine,  in  well  raised  dairy  cattle  and  in  almost  all  beef  cattle.  As 
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indicated  in  Figures  32  and  34,  calves  may  be  grown,  according  to  my 
experiments,  upon  boiled  milk  and  kept  free  from  the  nodules.  Hut 
experience  indicates  that  the  calves  which  are  doomed  to  develop  the 
nodular  disease  are  quite  largely  in  such  a  state  of  health  that  they 
cannot  endure  boiled  milk.  The  call  for  better  growing  of  calves,  as 
will  be  discussed  more  fully  later,  is  most  urgent  in  those  which 
demand  raw  milk.  It  is  practical  and  economical,  however,  to  so 
grow  calves  upon  raw  milk  from  genitally  diseased  cows  that  the 
nodular  disease  is  reliably  held  to  the  avirulent  state  as  shown  in 
Fig.  100  and  illustrated  in  the  calves  in  Fig.  35. 

If  both  sexes  have  been  grown  healthfully  as  calves,  so  that  the 
nodular  disease  does  not  exceed  the  type  shown  in  Fig.  100,  there  is 
no  known  danger  from  ordinary  coitus.  When  the  phenomena  assume 
a  definitely  pathological  character,  as  indicated  by  very  numerous 
nodules,  infected  vulvar  mucosa  which  bleeds  at  touch  and  a  vulva 
containing  muco-purulent  exudate — or  when  the  penis  of  the  bull  is 
extremely  nodular,  preputial  catarrh  evident  and  coitus  difficult- 
precautions  at  the  time  of  coitus  are  demanded  but  are  not  wholly 
effective. 

The  balanitis  of  the  bull  should  be  vigorously  handled  both  upon 
his  own  account  and  that  of  the  females  with  which  he  is  to  be  mated. 
In  severe  cases  the  penis,  prepuce  and  sheath  are  to  be  cleansed 
before  and  after  coitus.  The  douching  of  the  parts  should  be  effected 
by  means  of  an  ordinary  hospital  irrigator  fitted  with  a  seven-foot 
rubber  catheter  of  the  diameter  ordinarily  used  for  horses.  The  ob¬ 
ject  may  be  attained  in  the  absence  of  the  long  catheter  by  attaching 
a  sufficiently  long  piece  of  rubber  tubing  to  the  irrigator  and  splicing 
upon  this  by  means  of  a  piece  of  glass  or  metal  tubing,  an  ordinary 
soft  rubber  horse  catheter.  The  douche  should  consist  of  warm  physi¬ 
ological  salt  solution  ( approximately  1  oz.  salt  to  one  gallon  water ) 
to  which  may  be  added  with  benefit  0.25  per  cent  Lugol’s  solution  of 
iodine  or  0.50  per  cent  carbolic  acid.  Powerful  disinfectants  are  to 
be  avoided.  The  irrigator  should  be  suspended  two  or  three  feet  above 
the  back  of  the  bull  and  the  catheter  inserted  into  the  sheath  for  a 
distance  of  seven  to  ten  inches.  The  insertion  is  facilitated  by  the 
application  of  oil  or  vaseline  to  the  end  of  the  tube.  Some  of  the 
douching  fluid  should  be  allowed  to  How  slowly  from  the  catheter 
before  it  is  inserted  into  the  sheath,  in  order  that  all  air  be  forced 
out;  otherwise  the  escape  of  air  bubbles  into  the  sheath  is  liable  to 
induce  resistance  by  the  bull.  When  the  catheter  has  been  introduced, 
the  fluid  is  permitted  to  flow  freely  into  the  sheath  while  the  operator 
compresses  the  sheath  opening  and  prevents  the  escape  of  the  douche. 
This  causes  distension  of  the  sheath,  eliminates  its  numerous  folds 
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and  causes  the  fluid  to  come  in  contact  with  every  part.  After  the 
sheath  has  become  fully  distended,  the  operator  should  suddenly 
release  the  compression  and  permit  the  escape  of  the  liquid.  The 
process  should  be  repeated  sufficiently  to  assure  thorough  cleansing 
of  the  parts.  When  the  balanitis  is  very  severe  and  coitus  difficult 
or  impossible,  the  animal  should  be  kept  apart  from  females  and 
the  douching  frequently  repeated. 

In  those  herds  where  the  virgin  heifers  are  quite  intensely  affected 
and  muco-purulent  exudate  is  present  in  the  vulva,  the  vagina  and 
vulva  may  be  advantageously  douched,  similarly  to  the  douching  of 
the  bull,  prior  to  coitus.  The  physiological  salt  solution  alone  may  be 
used  immediately  prior  to  copulation,  or  the  weak  antiseptic  may  be 
used  an  hour  or  two  prior  to  coitus  so  that  the  iodine  or  carbolic  acid 
will  have  been  absorbed  or  expelled  and  not  injure  the  spermatozoa. 
That  will  not  wholly  prevent  the  coital  irritation.  Within  five  to  ten 
hours  post  coitum,  after  the  spermatozoa  shall  have  had  ample  time 
to  have  passed  the  cervix,  the  application  of  the  douche  with  weak 
antiseptic  is  highly  beneficial  and  tends  to  prevent  the  great  exacer¬ 
bation  commonly  following  the  mating.  The  douche  may  then  be 
repeated  daily  for  several  days. 

The  Venereal  Tumors  of  the  Dog 

Venereal  Granulomata.  Lymphosarcoma 

There  is  observed  in  dogs  a  specific  type  of  venereal  disease  not 
otherwise  seen  among  domestic  animals,  the  precise  nature  of  which 


Fig.  107.  Venereal  Tumors  of  Dog  Involving  the  Gians  Penis  and  Prepuce. 


Fir,.  108.  Early  Stages  of  Venereal  Tumors  of  Vulva  of  Bitch. 


Fig.  100.  Advanced  Canine  Venereal  Tumors  Involving  the  Vulva  of  the  Bitch. 
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has  not  yet  been  determined.  It  is  marked  by  the  presence  upon  the 
copulatory  organs  of  new-growths  variously  designated  granulomata, 
lymphosarcoma,  alveolar  sarcoma,  epithelioma,  etc.  The  malady  is 
transmitted  essentially  by  coitus  alone,  though  it  may  be  conveyed 
experimentally,  and  rarely  transferred  by  accident.  It  affects  chiefly 
the  penis  and  prepuce  of  the  male  as  indicated  in  fig.  107  and  the 
vagina  and  vulva  of  the  female  as  indicated  in  Fig.  108.  The  disease 
sometimes  spreads  to  adjacent  tissues  and  may  cause  metastatic  neo¬ 
plasms  of  the  inguinal  lymphatics. 

A  few  days  after  the  infecting  coitus  there  appears  a  bloody  dis¬ 
charge  from  the  prepuce  or  the  vulva,  accompanied  by  swelling  of  the 
parts.  If  the  penis  be  exposed,  there  are  observed  grayish  red  vegeta¬ 
tions  chiefly  upon  the  glans  or  at  the  preputial  ring,  with  which  the 
glans  is  in  contact  when  the  penis  is  retracted.  The  new-growths  may 
appear  at  times  upon  other  parts  of  the  mucosa.  The  disease  of  the 
female  is  accompanied  by  analogous  symptoms — a  bloody  discharge 
from  the  vulva  and  neoplasms  of  the  same  type  as  seen  in  the  male, 
located  largely  along  the  floor  of  the  vulva,  and  when  large  protrud¬ 
ing  from  the  vulva  as  a  sarcomatous,  bleeding  mass  as  in  Fig.  109. 
The  vulvar  discharge  is  usually  fetid. 

There  is  no  unanimity  of  opinion  regarding  the  infecting  agent. 
Beebe  and  Ewing9  after  extensive  studies  believed  it  a  virus.  Numer¬ 
ous  investigators  have  found  a  spirochete  in  the  tissues,  but  there 
is  division  of  opinion  regarding  the  pathogenic  power  of  these. 

Histologically  the  tumors  consist  of  large  round  or  polygonal  cells 
which  multiply  rapidly  and  tend  to  push  aside  the  contiguous  tissues 
rather  than  penetrate  them. 

The  tumors  are  malignant  and  do  not  yield  satisfactorily  to  treat¬ 
ment  unless  handled  early.  The  chief  reliance  is  placed  in  excision, 
followed  by  suturing  or  in  some  cases  by  cautery.  Castration  has 
been  said  to  favorably  affect  its  course.  The  exclusion  of  diseased 
animals  from  mating  is  too  evidently  imperative  to  warrant  dis¬ 


cussion. 
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the  diseases  of  various  genital  organs 
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HROUGHOUT  the  preceding  pages  it  has  been  the  constant 


A  aim  to  reveal  in  so  far  as  possible  the  fundamental  causes  un¬ 
derlying  interferences  with  reproduction.  Aside  from  a  comparatively 
small  ratio  of  unavoidable  accidents,  it  has  been  assumed  that  the 
possession  of  such  knowledge  by  the  breeder  will  automatically  en¬ 
able  him  to  avoid  the  losses  due  to  sterility  or  low  fertility. 

Unfortunately,  the  knowledge  in  this  field  is  very  far  from  com¬ 
plete.  and  there  is  everywhere  much  conflict  of  opinion.  Moreover 
there  are  constant  changes  of  opinion  in  essentially  all  phases  of 
the  problem,  and  it  should  be  clearly  understood  that  the  character 
of  the  interferences  with  reproduction  constantly  changes.  Not  only 
are  new  causes  discovered  by  students  in  the  field,  but  the  changes 
in  animal  husbandry  create  new  problems  in  sexual  pathology. 

The  etiology  of  the  diseases  of  the  individual  organs  of  the  repro¬ 
ductive  system  has  not  yet  been  so  fully  determined  in  all  cases  that 
they  may  be  wholly  prevented.  The  abundant  failures  to  maintain 
genital  health  make  mandatory  efforts  to  cure  or  ameliorate  genital 
diseases.  The  veterinary  practitioner  and  the  breeder  should  early 
and  clearly  learn  that  when  any  genital  organ  becomes  importantly 
injured  by  disease  it  cannot  be  restored  to  its  ideal  physiological  state. 
During  the  early  years  of  the  aroused  interest  in  the  pathology  of 
reproduction  many  fabulous  cures  were  announced,  and  some  traces 
of  those  fables  are  yet  visible  in  veterinary  literature.  In  1909 
Albrechtsen4  stated  “I  have  cured  90%  of  sterile  cows,”  without 
clearly  defining  either  sterility  or  cure.  Similar  statements  are  made 
by  many  writers,  but  they  fail  significantly  to  follow  their  cured  ani¬ 
mals  through  life.  To  some,  a  sterile  cow  is  cured  if  she  again  be¬ 
comes  pregnant,  dies  from  parturition,  aborts,  has  retained  after¬ 
birth.  succumbs  to  pyelo-nephritis  or  otherwise  brings  financial 
disaster  to  the  breeder.  Experienced  clinicians  and  breeders  are 
beginning  to  observe  that  a  large  ratio  of  animals  which  have  been 
subjected  to  active  interferences  because  of  sterility,  and  thereafter 
conceive,  prove  inferior  breeders  when  followed  over  a  long  period. 
There  are  still  veterinarians  who  cure  retained  afterbirth  in  cows, 
but  when  a  considerable  number  are  followed  for  some  years,  the 
cures  depreciate  notably  in  their  financial  success. 

The  position  is  taken  that  when  a  breeding  animal  definitely  fails 
in  reproduction,  owing  to  disease  or  defect  of  one  or  more  of  the  re¬ 
productive  organs,  whether  the  phenomenon  be  designated  as  steril- 
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itv,  abortion,  stillbirth,  premature  birth  or  other  name,  the  animal 
involved  should  be  regarded  as  “a  ship  upon  the  rocks,”  and  any 
handling  viewed  as  attempted  salvage.  The  animal  may,  and  fortu¬ 
nately  does,  in  many  instances,  recover  sufficiently  to  profitably  pro¬ 
duce  young,  but  it  should  not  be  expected  to  breed  as  well  as  one 
which  has  been  successfully  guarded  against  genital  disease.  The 
remedies  are  not  retroactive  and  are  powerless  to  restore  the  dis¬ 
eased  tissues  or  organs  to  their  primitive  state.  The  treatment  may 
halt  the  disease  process  and  enable  important  repairs  to  be  made. 

1  he  skillful  handling  of  the  genital  diseases  of  domestic  animals  con¬ 
stitutes  a  highly  important  field  in  clinical  veterinary  medicine.  It 
must  increase  in  importance  until  animal  husbandmen  cease  to  ad¬ 
vance  the  incidence  of  genital  diseases  through  errors  in  feeding  and 
breeding.  In  the  meantime  the  veterinary  practitioner  and  his  client 
should  strive  with  increased  earnestness  to  learn  more  definitely  the 
etiology  of  genital  diseases  in  order  that  these  may  be  eliminated 
and  the  losses  avoided. 


Chapter  XXVI 


THE  DISEASES  OF  THE  MALE 


R EPROI ) UCT I VE  ORGAN S 
HE  male  may  be  of  low  fertility  or  wholly  impotent  because  of 


diseases  of  other  organs  than  those  of  reproduction.  Such  dis¬ 
eases  may  lower  or  inhibit  the  production  of  spermatozoa.  An  indefi¬ 
nite  list  of  diseases  may  prevent  coitus,  such  as  painful  affections  of 
the  posterior  feet  or  limbs,  and  the  presence  of  umbilical  or  ventral 
herniae.  Some  have  recently  advocated  the  overcoming  of  such  dis¬ 
abilities  by  artificial  insemination  in  horses  and  cattle,  the  semen 
being  obtained  by  the  massaging  of  the  ampullae  of  the  vasa  deffer- 
entia.  This  has  already  been  discussed  and  disapproved  while  con¬ 
sidering  artificial  insemination. 

Brief  references  have  been  made  in  Section  I  to  the  importance  of 
the  male  in  physiological  reproduction.  In  the  evolution  of  knowledge 
concerning  the  pathology  of  reproduction,  the  male  has  been  assigned 
a  minor  role.  The  early  writers,  like  Zschokke,279  note  that  some 
males  are  unable  to  copulate  and  that  others  do  not  ejaculate  sper¬ 
matozoa  with  their  semen.  Such  animals  are  comparatively  few,  are 
usually  promptly  recognized  and  discarded,  and  constitute  a  rela¬ 
tively  minor  source  of  loss.  In  the  main,  abortion,  sterility,  retained 
afterbirth,  etc.,  were  deemed  female  maladies.  Slowly  this  hypothesis 
has  been  forced  to  give  way  to  the  uncovering  of  facts,  such  as  those 
presented  in  Tables  III,  IV ,  V,  and  VIII,  which  show  that  the  male 
may  be  responsible  for  the  various  phenomena  of  disease  shown  by 
the  females  which  he  has  served.  There  remains  much  conilict  of 
observation  and  opinion.  I  have  taken  the  stand  that  the  male  is  as 
frequently  responsible  for  sterility  or  pathological  reproduction  as 
the  female.  Richter169  considers  this  estimate  too  high.  The  conflict 
of  view  is  probably  more  a  question  of  definition  than  of  fact.  Per¬ 
haps  there  are  more  absolutely  sterile  bulls  in  the  area  with  which 
I  am  familiar,  than  have  been  observed  by  Richter,  but  we  are  not 
widely  apart  in  our  estimates.  The  totally  impotent  males  are  quickly 
recognized  and  offer  no  complex  problem. 

I  have  been  far  more  concerned  about  those  sires  shown  in  the 
tables  cited  in  the  above  paragraph,  which  were  capable  of  inducing 
pregnancy,  but  in  which  the  pregnancy  is  a  liability  which  leads 
toward  disaster  in  the  form  of  abortion,  pathological  duration  of 
pregnancy  and  sub-normal  young,  lowering  the  fertility  and  value  of 
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tin*  piogeny  and  repressing,  instead  of  advancing  the  quality  of  the 
family  or  breed. 

Numerous  contributions  have  been  made  to  current  veterinary 
literatuie  upon  various  phases  of  male  sterility  in  the  different  spe¬ 
cies.  Richter'  contributed  a  highly  informative  monograph  in  1919 
upon  the  sterility  of  male  goats,  with  ample  citations  to  prior  pub¬ 
lications  in  the  field,  showing  clearly  the  great  importance  of  the 
reproductive  health  of  the  male  in  goat  husbandry.  In  the  first 
edition  of  this  treatise,  1921,  it  was  definitely  held  that  the  health 
oi  both  sexes  was  equally  vital  to  physiological  reproduction.  In 
1 923~ *"  I  placed  greater  emphasis  upon  the  importance  of  the  male  in 
genital  pathology.  This  was  followed  in  1925  by  the  work  of  W.  W. 
W  iliiams  and  A.  Savage-’"'  upon  the  morphology  of  the  spermatozoa 
as  compared  with  the  breeding  powers  of  bulls.  Other  writers  added 
important  observations.  In  1934  Professor  Lagerlof1"  carried  the 
studies  in  this  field  a  long  step  further  by  correlating  the  breeding 
histories  of  bulls  and  the  morphology  of  their  spermatozoa,  with  the 
micro-pathology  of  the  testicles. 

Among  dairy  cattle,  where  genital  disease  causes  the  greatest 
financial  losses,  the  sire  is  expected  to  serve  twenty-five  to  one 
hundred  cows  and  his  health  is  of  equal  importance  to  that  of  all  his 
cows  combined. 

Compared  with  the  literature  upon  the  physical  diagnosis  of  the 
genital  diseases  of  the  female,  the  clinical  diagnosis  of  the  diseases 
of  the  male  genital  organs  is  almost  blank.  The  confusion  is  intensi¬ 
fied  by  the  fact  that  writers  upon  veterinary  anatomy  have  only  very 
meagerly  described  the  male  genital  organs.  Most  unfortunately  the 
descriptions  of  the  normal  male  organs  are  not  always  in  substantial 
agreement  with  what  is  ordinarily  observed  by  clinicians.  For  ex¬ 
ample,  Sisson  illustrates  the  ampullae  of  the  vasa  defferentia  of 
the  bull  as  passing  back  to  the  prostate,  wholly  exposed  dorsally.  On 
the  contrary,  it  is  shown  at  B  in  Fig.  139  that  in  a  presumably 
healthy  bull,  the  bases  of  the  ampullae,  3,3,  are  completely  covered 
dorsally  by  the  vesiculae  seminales,  2,2,  while  in  the  grossly  dis¬ 
eased  bull,  A.  the  bases  of  the  ampullae  are  also  covered  by  the 
vesiculae  seminales. 

I  he  clinical  examination  of  the  male  genitalia  reveals  much  which 
is  of  interest.  I  he  penis  of  the  stallion  is  readily  grasped  by  inserting 
the  hand  into  the  prepuce,  through  the  sheath,  and  the  organ  is  easily 
withdrawn,  where  it  may  be  freely  inspected.  Phymosis  is  rarely  pres¬ 
ent  and  readily  identified  by  palpation.  The  penis  of  the  bull,  or  other 
male  ruminant,  is  not  so  readily  exposed.  The  sheath  and  prepuce 
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are  too  small  to  admit  the  examiner’s  hand.  The  penis  is  completely 
retracted  and  is  normally  exposed  only  by  such  erection  as  elimi¬ 
nates  the  sigmoid  flexure.  It  is  almost  necessary  to  cast  the  animal 
in  order  to  fully  expose  the  penis.  Then  the  sigmoid  flexure  may  be 
firmly  grasped  through  the  skin,  and  constant  force  exerted  toward 
the  sheath-opening,  until  the  penial  retractor  becomes  exhausted  and 
protrusion  of  the  penis  occurs.  The  exposed  organ  may  then  be 
grasped  and  a  detailed  examination  made.  Such  examination  facili¬ 
tates  the  recognition  of  the  nodular  venereal  disease  (infectious 
vaginitis)  and  tuberculosis  of  the  glans,  both  of  which  have  been 
described.  It  also  reveals  the  coital  rupture  of  the  prepuce  and  other 
miscellaneous  injuries,  defects,  or  diseases.  As  a  rule  such  defects 
have  already  been  suspected  because  of  the  behavior  of  the  animal 
in  copulation. 

The  examination  of  the  testicles  is  readily  done  upon  the  standing 
animal,  when  properly  secured  and  prudent  precaution  taken  to 
prevent  kicking.  Unless  the  clinician  has  had  abundant  experience, 
the  examination  is  made  far  more  convenient  and  accurate  if  a  bull 
known  to  be  fertile  can  be  used  for  comparison.  Their  normal  size 
varies  with  the  age  and  size  of  the  bull.  Their  form  is  somewhat 
ovate  in  health,  as  indicated  in  Fig.  120,  not  of  the  cylindrical  char¬ 
acter  shown  in  the  diseased  testicle  in  Fig.  139.  The  testicles  of  the 
bull  normally  hang  perpendicularly  at  essentially  the  same  level. 

Defectively  descended  testicles  of  the  bull  or  other  ruminant  male 
may  be  tilted  or  lie  horizontally,  which  indicates  congenital  defects 
of  significance.  Varying  degrees  of  hypoplasia,  inflammation,  and  de¬ 
generation  cause  the  testicles  to  be  below  normal  in  volume,  and  their 
consistency  abnormal;  they  may  be  either  abnormally  hard  or  soft. 
The  mobility  of  the  testicles  within  the  scrotum  is  said  to  be  lowered 
by  adhesions  between  the  visceral  and  parietal  layers  of  the  peri¬ 
toneum.  This  is  not  very  notable  in  testes  such  as  shown  in  Fig.  139, 
because  most  of  the  adhesions  are  by  elongated  connective  tissue 
strands  which  do  not  bind  the  two  layers  firmly  and  closely.  Even 
when  they  are  bound  closely  together,  if  the  connective  tissue  be¬ 
tween  the  cremaster  and  dartos  is  unaffected,  the  mobility  of  the 
gland  is  not  notably  affected  so  far  as  palpation  reveals.  It  is  to  be 
remembered  that  the  visceral  and  parietal  layers  of  peritoneum,  the 
latter  embraced  within  the  terminus  of  the  cremaster  muscle,  are 
of  intra-abdominal  origin. 

Descent  of  the  testicle  is  a  somewhat  misleading  term;  the  process 
involves  the  descent  of  the  cremaster  muscle  and  the  peritoneal  sac, 
within  which  the  testicle  later  moves  down  into  the  pouch  consisting 
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of  the  dartos  and  skin.  The  scrotum  thus  consists  of  an  extra¬ 
abdominal  portion  (skin  and  dartos)  and  an  intra-abdominal  part, 
the  cremaster  and  parietal  peritoneum.  Between  these  two  portions 
there  is  an  abundance  of  loose  connective  tissue  so  that  the  testicle 
with  its  parietal  sac  and  the  cremaster  may  move  freely  within  the 
darto-cutaneous  sac.  If  inflammation  is  sufficiently  virulent  to  invade 
the  areolar  tissues  between  the  two  portions,  as  is  commonly  true  in 
acute  orchitis,  the  gland  becomes  fixed  within  the  darto-cutaneous 
sac.  Very  serious  degenerative  changes,  with  evidences  of  scrotal 
peritonitis  and  adhesions  between  the  two  peritoneal  layers,  may 
develop  as  in  big.  139.  without  readily  detectable  immobility  of  the 
testicle. 

Serious  diseases  of  the  epididymis  largely  reveal  themselves  by 
palpation.  I  he  palpation  of  the  intra-pelvic  portions  of  the  male 
genital  system  is  no  less  important  than  the  rectal  palpation  of  the 
female  organs,  but  has  been  almost  totally  neglected.  Referring  again 
to  Fig.  139  for  illustration,  one  may  palpate  the  ampullae,  3,3,  which 
are  often  enlarged,  as  in  A.  The  enlargement  is  not  only  transverse, 
but  also  longitudinal.  If  B.  is  accepted  as  normal,  it  also  appears 
that  in  disease  the  ampullae  may  lose  their  conical,  tapering  form 
and  cease  bluntly  at  their  anterior  ends  to  be  continued  by  the  vasa 
delferentia.  I  have  observed  the  ampullae  extremelv  sensitive  in  the 
stallion  while  the  disease  was  in  the  active  stage.  This  is  probably 
generally  true  in  stallions  and  bulls  during  the  active  stages  of  dis¬ 
ease.  I  he  seminal  vesicles,  2,2,  are  quite  readily  palpated.  Normally 
they  are  fairly  equal  in  size,  as  in  B.  and  lie  above  the  neck  of  the 
bladder.  Their  bases  cover  the  urethral  ends  of  the  ampullae  and 
their  bodies  extend  forward  alongside  the  ampullae  in  the  form  of  a 
triangle  with  its  open  base  anterior.  When  inflamed  they  become 
enlarged,  are  frequently  grossly  unequal  in  size  and  vary  in  con¬ 
sistency.  They  may  be  edematous  and  unduly  soft,  as  they  were  in 
A.  of  Fig.  139,  or  they  may  be  hard,  unduly  sensitive  or  fluctuant 
owing  to  suppuration.  They  frequently  become  extensively  adherent, 
as  indicated  in  Fig.  137.  In  some  cases  the  pathological  excretions 
escape  into  the  urethra,  while  in  others  the  excretory  duct  is  blocked, 
and  the  resulting  abscess  ruptures  into  some  contiguous  organ.  All 
my  cases  have  ruptured  into  the  rectum,  as  in  Fig.  138.  In  such  cases 
the  sclerotic,  thickened  walls  of  the  abscess  remain,  and  the  floor  of 
the  rectum  is  firmly  adherent  to  the  remnants  of  the  seminal  vesicles 
and  to  the  ampullae  of  the  vasa  defferentia.  At  the  point  in  the 
central  wall  of  the  rectum  where  the  abscess  ruptured,  a  readily 
palpable,  indurated  cicatrix  persists. 
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The  comparatively  small  prostate  gland,  fig.  139  B.  1,  is  freely 
palpable  and  such  enlarged  prostate  as  shown  in  A.  in  the  same  figure, 
is  readily  identifiable. 

The  teratology  of  the  male  subsidiary  glands  has  not  been  studied. 
The  diseased  bull,  A.  Fig.  139,  was  apparently  defective  at  birth. 
The  base  of  the  left  ampulla  lies  upon,  instead  of  alongside  the  right 
organ  and  the  right  seminal  vesicle  is  bent  outward  until  it  is  al¬ 
most  at  right  angles  to  the  ampullae  and  pelvic  urethra.  This  served 
to  cause  confusion  while  palpating  the  pelvic  organs  in  the  living 
animal. 

Thus  the  rectal  palpation  of  the  accessory  male  sex  glands  becomes 
highly  significant,  and  invites  careful  study  by  the  veterinarian  hav¬ 
ing  to  do  with  genital  diseases. 

Much  as  in  the  diseases  of  the  female  genital  tract,  so  in  those  of 
the  male,  there  is  a  marked  relationship  between  the  entire  list  of  the 
organs.  Thus  in  Fig.  139,  the  testicles,  the  ampullae  of  the  vasa  def- 
ferentia,  the  seminal  vesicles  and  the  prostate  were  all  involved. 
Again  the  bull  from  which  Figs.  102,  123,  and  137  were  taken  suf¬ 
fered  from  general  infection  of  the  entire  genital  system.  1  he 
spermatozoa  inevitably  participated.  Usually  some  one  organ  or 
pair  of  organs  is  predominantly  diseased.  The  attention  is  concen¬ 
trated  upon  the  single  organ  and  the  existence  of  disease  in  other 
units  of  the  system  is  undetermined.  So  we  describe  orchitis,  epi¬ 
didymitis,  inflammation  of  the  ampullae  of  the  vasa  defferentia, 
semino-vesiculitis,  etc.,  without  recording  the  presence  or  absence  of 
disease  in  the  other  units  of  the  system.  At  present  it  is  not  known 
in  what  ratio  of  cases  a  given  unit  of  the  male  genital  system  may  be 
diseased,  without  the  participation,  in  some  degree,  of  the  other 
organs. 

The  avenue  of  invasion  of  the  male  genital  organs  is  generally  un¬ 
known.  Bacillus  abortus,  orchitis  and  semino-vesiculitis  are  appar¬ 
ently  believed  due  to  invasion  via  the  blood  stream.  The  literature  is 
otherwise  silent  concerning  the  avenue  of  invasion.  There  is  equal 
silence  regarding  the  basic  causes  of  the  invasion.  Indirectly  highly 
significant  facts  tend  to  form  a  safe  foundation  for  conclusions.  The 
diseases  of  the  male  genitalia  are  by  far  most  frequent  in  dairy 
bulls,  perhaps  next  in  thoroughbred  stallions,  with  the  male  goat 
occupying  third  place.  The  frequency  runs  essentially  parallel  with 
the  degeneration  of  the  breed,  authentically  referable  to  the  high- 
pressure  breeding,  feeding,  and  handling  practiced.  These  conditions 
are  expressed  in  two  closely  linked  phenomena — congenital  defects 
(teratology)  and  congenital  weakness  (pathology).  The  bull  illus- 
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trated  in  Pig.  139  was  quite  certainly  born  with  anatomically  ab¬ 
normal  genital  organs,  which  logically  branded  him  as  a  sexual 
weakling,  highly  vulnerable  to  various  invaders. 

Io  these  are  added,  in  dairy  bulls  and  goats,  the  artificial  feeding 
oi  the  young  animal,  resulting  in  low  or  indifferent  health  during 
the  period  in  which  the  genital  system  is  completing  its  evolution. 
I  hen  follows  early  and  heavy  breeding,  close  confinement  and  other 
items  in  handling  which  serve  to  depress  the  vigor  and  increase  the 
vulnerability  to  invaders. 

V  hen  diseases  of  the  male  reproductive  organs  have  reached  a 
stage  where  they  may  be  readily  identified  clinically,  they  are  re¬ 
markably  and  discouragingly  defiant  of  all  efforts  at  cure  or  amelio¬ 
ration.  Any  hope  for  their  eftective  control,  as  the  problem  now 


appears,  is  dependent  upon  prophylaxis.  The  description  of  the  vari¬ 
ous  diseases  and  defects  of  the  organs  has  its  chief  value  in  opening 
the  path  for  the  timely  discard  of  the  animals  as  sires.  Exceptionally 
they  may  be  cured  or  the  disease  ameliorated. 


The  Diseases  of  the  Testicles 

Testicular  Hypoplasia 

Testicular  hypoplasia  is  frequent  in  dairy  cattle  and  goats.  Little 
is  recorded  regarding  its  occurrence  in  other  species  or  in  beef  cattle. 
A  bull  coming  under  my  observation,  said  to  have  been  born  a  single, 
had  small,  soft  testicles  well  descended  in  the  scrotum.  He  was  of 
fair  size,  in  apparently  good  physical  health,  but  had  the  conforma¬ 
tion,  horns  and  voice  of  a  castrate.  Sexual  desire  was  wholly  absent. 
There  was  complete  arrest  in  the  development  of  the  tubuli  seminiferi 
in  the  testicles.  Richter"'"  records  similar  arrests  in  male  goats.  Such 
extreme  types  are  uncommon. 

Testicular  hypoplasia  of  dairy  bulls  is  associated  with  varying  de¬ 
grees  of  general,  as  well  as  of  testicular  development.  The  sexual 
desire  is  usually  normal,  and  coitus  is  performed  readily  and  natu¬ 
rally.  The  testicles  are  generally  subnormal  in  size  and  soft  to  the 
touch.  There  is  every  possible  degree  of  hypoplasia.  If  the  defect  is 
mild,  the  bull  may  show  low  fertility,  the  testicles  may  be  normal  in 
volume  and  consistence  and  the  diagnosis  be  dependent  upon  a  study 
of  the  stained  spermatozoa,  the  low  fertility  of  the  bull  and  the 
histological  examination  of  the  glands. 

In  such  rare  cases  as  the  one  mentioned  above,  the  hypoplasia  is 
first  revealed  by  an  absence  of  sexual  desire.  In  other  instances  the 
bull  arrives  at  breeding  age  with  ample  sexual  desire,  copulates  freely, 
ejaculates  spermatozoa  like  those  shown  in  Fig.  128  b  (stallion)  and 
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Fig.  110.  Semen  from  Healthy  and  Diseaced  Bulls. 

1,  Semen  from  a  normal  bull  with  about  1,000,000  spermatozoa  per  cmm.;  2-3,  Semen 
from  bulls  with  testicular  hypoplasia — 2,  about  200,000  sperms  per  cmm.;  3,  about  25,000 
per  cmm.;  4,  5,  semen  from  bulls  suffering  from  purulent  inflammation  of  the  seminal 
vesicles — note  the  clumps  of  pus  in  the  otherwise  transparent  semen.  (Lagerlbf) 

is  totally  sterile.  In  the  milder  cases,  where  some  tubuli  seminiferi 
are  normal,  or  near  normal  in  development,  there  is  subnormal  fer¬ 
tility  of  varying  grades,  and  the  stained  spermatozoa  reveal  a  corre¬ 
sponding  ratio  of  defective  cells.  Hypoplasia  becomes  evident  in  the 
young  bull  when  first  placed  in  service.  At  this  time  the  volume  of 
semen  is  physiologically  low.  Healthy  semen  is  opaque-white:  in 
hypoplasia  it  is  frequently  watery,  somewhat  transparent,  and  may 
be  of  yellowish  color,  as  indicated  in  Fig.  110.  The  semen  of  healthy 
bulls  contains  300,000  to  1,000,000  spermatozoa  per  cu.  mm.,  while 
that  of  the  hypoplastic  animal  may  be  destitute  of  sperms  and  rarely 
reaches  the  normal  number  of  the  healthy  animal.  The  spermatozoa, 
when  present,  in  hypoplasia,  are  sometimes  devoid  of  motility,  and 
usually  of  subnormal  motility.  When  the  spermatozoa  are  fixed  and 
stained,  they  are  regularly  of  abnormal  morphology,  the  ratio  of 
abnormal  sperms  increasing  as  the  degree  of  hypoplasia  increases,  as 
indicated  in  Fig.  111.  A  large  proportion  of  morphologically  defec¬ 
tive  spermatozoa  take  stain  imperfectly,  indicating  physiological,  as 
well  as  anatomical  defectiveness. 


Fig.  111.  Spermatozoa  from  Three  Diseased  Bulls  Showing  Abnormalities  in 
Morphology  and  Staining  Affinity. 

a  and  h  are  from  a  bull  of  satisfactory  fertility  for  eight  years,  when  he  broke  down 
and  got  10  visible  pregnancies  from  1Q0  copulations.  Bull  c  was  purchased  at  two  years 
as  an  association  sire.  His  semen  was  examined  prior  to  purchase  and  numerous  motile 
spermatozoa  being  present  he  was  pronounced  fertile  upon  the  basis  of  motility.  He 
came  from  a  herd  free  from  tuberculosis  and  Bacillus  abortus  infection.  During  his 
first  seven  months  he  served  44  cows  without  a  recognizable  pregnancy:  all  conceived 
to  a  fertile  bull.  His  stained  spermatozoa  showed  37%  pathological,  30%  of  which  had 
protoplasmic  drops  about  the  neck.  Testicular  hypoplasia  and  pathological  sperma¬ 
togenesis.  Bull  d  suffered  from  obstinate  diarrhea  as  a  calf.  He  made  110  services  with 
six  recognizable  conceptions.  Testicular  hypoplasia,  probably  caused  by  the  calf  diarrhea. 

( Lagerlof ) 
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The  histological  study  of  the  testicles  shows  endless  variations  in 
the  arrest  of  development  of  the  seminiferous  tubules.  Thus  in  a  bull 
aged  two  years,  which  had  been  used  extensively  without  having 
produced  a  pregnancy,  the  semen  from  which  contained  no  sper¬ 
matozoa.  and  many  giant  cells,  Lagerlof  found  that  one-half  the 
seminiferous  tubules  had  been  completely  arrested  in  their  develop¬ 
ment.  while  the  other  half  had  several  layers  of  germinal  epithelium, 
but  no  spermatozoa  were  formed,  the  spermatids  degenerating  into 


Fig.  112.  Histology  of  Testicular  Hypoplasia  in  a  Young  Bull. 

Some  of  the  tubuli  seminiferi  show  degenerative  change  and  the  formation  of  giant 
cells.  He  served  sixteen  cows  without  a  pregnancy.  Compare  Fig.  26c.  (Lagerlof) 


giant  cells  as  indicated  in  Fig.  112.  Histologically  the  hypoplasia 
passes  from  absolute  arrest  with  aspermatogenesis,  by  imperceptible 
gradations,  to  the  normal.  The  fertility  of  the  animal  corresponds 
with  the  histology  of  the  glands,  passing  from  absolute  infertility 
step  by  step  through  every  grade  to  physiological  reproductive  power. 
Over  25  per  cent  of  the  bulls  of  low  fertility  or  totally  sterile  studied 
by  Lagerlof  had  testicular  hypoplasia.  It  constitutes  by  far  the  chief 
cause  of  low  fertility  or  absolute  sterility  of  young  bulls  when  first 
placed  in  service. 

Richter"1,;  in  his  excellent  monograph  upon  sterility  of  male  goats 
reports  that  of  twenty  sterile  animals  studied,  eight  were  due  to 
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testicular  hypoplasia.  Richter  cites  Lang  as  having  diagnosed  hypo¬ 
plasia  in  fourteen  out  of  thirty-eight  sterile  male  goats.  The  aplasia 
either  is  congenital  or  occurs  very  early  postnatal.  Richter  reports 
that  in  most  cases  the  goat  had  normal  sexual  desire.  One  animal  had 
no  sigmoid  flexure  of  the  penis  and  could  not  therefore  copulate. 
Other  cases  were  unable  to  copulate  because  of  too  short  a  penis  or 
inadequate  erection.  Penial  defects  are  not  known  to  be  commonly 
associated  with  testicular  hypoplasia  in  bulls.  Lagerlof  mentions  no 
cases.  I  have  observed  a  young  bull  with  a  misshapen  glans  which 
caught  in  loose  folds  of  skin  at  the  navel  and  barred  the  protrusion 
of  the  penis,  but  I  did  not  learn  that  his  testicles  were  hypoplastic: 
perhaps  they  were.  He  was  distinctly  teratological. 

Both  Lagerlof  and  Richter,  and  many  authors  which  thev  cite, 


attribute  testicular  hypoplasia  largely  to  heredity.  With  this  view  I 
quite  agree  in  the  main.  Lagerlof"6  reports  “in  a  polled  breed  of 
cattle  in  Sweden  (a  highland  breed)  a  widespread  hereditary  form 
of  testicular  hypoplasia  occurs.  In  this  breed  the  left  testicle  is,  as  a 
rule,  hypoplastic,  while  the  right  one  is  generally  normally  developed. 
I  his  form  of  hypoplasia  occurs  in  approximately  25  per  cent  of  all 
males  of  the  breed.  In  the  cows  there  occurs  at  the  same  time  a 


hypoplasia  of  the  left  ovary,  likewise  to  the  extent  of  about  25  per 
cent.”  When  the  hypoplasia  is  moderate  and  the  fertility  low,  the 
spermatozoa  are  inevitably  subnormal,  the  fertilized  ovum  weak,  and 
the  last  system  to  be  formed  in  the  embryo,  that  of  reproduction,  is 
in  peril  of  arrest  in  its  development. 

Lagerlof"  cites  Blomberg  as  having  studied  a  medium  sized  herd 
of  valuable  pedigreed  cattle  in  which  sterility  had  been  prevalent. 
I  he  management  later  purchased  an  especially  promising  bull,  which 
proved  highly  satisfactory.  One  of  his  sons  was  installed  as  herd 
sire,  although  half-  or  full-brother  to  most  of  the  females.  Ten  of  his 
get,  examined  for  sale,  proved  to  be  aspermatogenic  and  had  to  be 
discarded.  Some  of  his  get  bred  for  a  time  and  later  became  infertile. 
I  he  hereditary  testicular  hypoplasia  was  outstanding.  Until  the 
primitive  law  “like  begets  like'  is  superseded,  the  breeder  who  relies 
upon  a  sire  ol  low  fertility,  will  obtain  progeny  of  yet  lower  fertility. 

It  does  not  appear  warranted  to  ascribe  all  genital  hypoplasia  to 
heredity.  Any  serious  impairment  of  the  health  of  the  young  endan¬ 
gers  the  orderly  completion  of  the  genital  system.  As  has  been  stated 
in  Chapter  IV  and  illustrated  in  Table  X,  genital  hypoplasia  had 
clearly  arisen  at  least  chiefly  from  subnormal  health  of  the  calves. 


Accordingly  the  cause  of  testicular  hypoplasia  may  become  potent  in 
three  separate  chronological  eras:  1 ,  it  may  be  based  upon  a  defective 
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spermatozoon  or  ovum;  2,  it  may  originate  in  the  embryo;  3,  it 
may  arise  at  any  postnatal  date  prior  to  puberty.  Either  two  or  all 
three  eras  may  be  involved. 

Male  animals  affected  with  testicular  hypoplasia  in  an  important 
degree  constitute  a  serious  peril  to  successful  reproduction.  1  hose 
young  bulls  in  which  the  hypoplasia  is  so  complete  that  they  produce 
no  pregnancies  are  soon  recognized  and  discarded.  Lessei  degrees 
of  hypoplasia,  with  subnormal  fertility,  are  far  more  important.  Some 
cows  become  pregnant,  leading  too  often  to  the  belief  that  the  female, 
not  the  male,  is  at  fault.  With  only  a  portion  of  the  females  failing 
to  become  pregnant,  the  young  sire  is  continued  in  service.  Each 
failure  constitutes  an  economic  burden  upon  the  breeder,  and  re¬ 
peated  services  to  the  failing  female  throw  an  abnormal  burden  upon 
the  male,  rendering  him  less  fertile  and  more  dangerous.  As  in  othei 
tvpes  of  low  male  fertility,  so  in  hypoplasia,  logically  many  fertilized 
ova  perish  and  disappear  unseen,  and  the  female  is  in  estrum  at  an 
abnormal  period. 

Prevention  consists  of  the  exclusion  from  the  breeding  herd  of 


animals  having  testicular  hypoplasia  and  the  intelligent  care  of  new¬ 
born  young  from  birth  to  sex  maturity.  Once  the  hypoplasia  is  estab¬ 
lished.  there  is  no  remedy. 

Richter  observed,  in  addition  to  the  cases  of  aplasia  or  hypoplasia 
of  the  testicles  of  young  male  goats,  many  which  were  sterile  or  of 
low'  fertility  when  first  placed  in  breeding,  due  to  spermatic  blocking 
or  embolism  of  the  coni  vasculosi,  and  cites  \\  ester  as  having  made 
similar  observations.  Upon  autopsy,  the  testicles  show  swellings  in 
the  head  of  the  epididymis  of  varying  size,  some  as  large  as  a  hazel 
nut  or  larger,  having  a  yellowish  or  pale  brownish  color.  Upon 
section  the  swellings  are  found  to  contain  a  cheesy  mass,  not  cal¬ 
careous,  but  suggesting  tuberculosis  to  the  inexperienced  observer. 
The  cheesy,  or  smegma-like  mass  is  readily  squeezed  out.  Micro¬ 
scopically  it  consists  of  countless  spermatozoa.  They  do  not  reach 
the  tail  of  the  epididymis.  The  vusa  efferentia  are  apparently  closed 
and  retain  the  spermatozoa,  distending  the  canals  and  causing  de¬ 
generation  and  atrophy  of  the  testicular  tissues.  Both  Richter  and 
Wester  apparently  believe  that  some  disease,  not  infectious,  acts 
upon  the  canal  walls  and  results  in  the  obliteration  of  their  lumen. 
Since  these  phenomena  occur  in  unused  males,  it  would  appear  not 
impossible  that  the  vasa  efferentia  were  teratological  and  had  ac¬ 
quired  characters  not  unlike  the  blind  tubules  of  the  allied  Ducti 
aberrantes  and  the  paradidymi  of  the  embryo.  The  appearance  of 
these  lesions  is  shown  in  Fig.  113.  Richter  cites  Schwartz  as  having 
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observed  similar  lesions  in  a  sterile  bull  which  had  been  fertile.  The 
hypothesis  that  the  spermatic  blocking  of  the  ducts  is  teratological 
and  in  a  sense  hereditary  would  suggest  their  analogy  to  the  stenosis 
of  the  ducts  of  Mueller  near  their  cranial  ends,  with  distension  of  the 
defective  tube  on  the  ovarian  side  of  the  occlusion  as  described  by 
Fincher  and  Williams'’  and  illustrated  by  Fig.  6.  Richter  believes 
that  twin  or  multiple  pregnancy  does  not  cause  genital  hypoplasia  in 
goats.  Apparently  this  is  based  upon  the  Keller  and  Tandler,  and 


Ftc.  113.  Sperm  Blocking  of  Vasa  Efferentia  in  Testicles  of  Goat.  (Richter) 

Lillie  hypothesis  regarding  bovine  free-martins.  From  my  view¬ 
point,  as  expressed  in  Chapter  III  and  illustrated  in  Fig.  21,  twin 
and  multiple  pregnancy  in  sheep  and  goats  often  imperil  proper 
nutrition  to  some  fetuses.  This  may  interfere  with  proper  develop¬ 
ment  of  the  genital  organs. 

Orchitis 

Orchitis  occurs  in  all  species  of  domestic  animals.  The  causes  are 
imperfectly  known.  Prior  to  the  enormous  increase  in  the  diseases 
interfering  with  reproduction,  orchitis  was  largely  ascribed  to  trau¬ 
matic  injury.  I  have  studied  one  pair  of  testicles  from  a  bull  in  which 
there  were  numerous  small  shot.  The  presumption  was  that  the  bull 
had  trespassed  upon  the  property  of  an  irate  neighbor.  As  a  rule  both 
testicles  are  involved  in  orchitis.  This  inferentially  denies  traumatism 
as  a  cause  of  orchitis  except  in  such  cases  as  gunshot  wounds.  Ab- 
scessation  associated  with  Bacillus  abortus  occasionally  affects  but 
one  testicle  of  the  bull  with  sufficient  intensity  to  cause  abscess,  but 
as  a  rule  the  other  testicle  is  involved  to  a  lesser  degree.  The  char¬ 
acter  of  orchitis  varies  widely.  The  most  outstanding  types  may  be 
profitably  considered. 
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The  clinical  evidences  of  acute  orchitis  are  usually  well  marked. 
The  scrotum  is  swollen  and  hot.  If  the  scrotal  skin  is  white  or  of 
light  color,  there  is  redness.  The  affected  gland  is  swollen  and  tender. 
The  peritoneal  coverings  of  the  gland  are  involved  and  soon  become 
adherent,  so  that  the  testicle  is  not  freely  moveable  within  the  scro¬ 
tum.  The  temperature  may  be  elevated,  and  the  appetite  and  general 
vigor  depressed. 

The  course  of  the  disease  is  rapid  and  the  prognosis  is  highly  un¬ 
favorable  for  the  fertility  of  the  patient.  It  does  not,  as  a  rule, 
imperil  the  life  of  the  animal.  The  density  of  the  tunic  of  the  testicle 
binds  the  parenchyma  so  firmly  that  necrosis  is  invited.  The  milder 
cases  usually  lead  to  the  degeneration  of  the  seminiferous  tubules 
with  permanent  loss  of  spermatogenic  power.  When  abscesses  form, 
they  are  said  to  rupture  in  some  types,  but  in  Bacillus  abortus 
orchitis  of  bulls  the  abscesses  are  usually  chronic  and  firmly  en¬ 
capsulated. 

Orchitis  occurs  in  the  course  of  various  contagious  diseases.  1  uber- 
cular  orchitis  occurs  in  bulls  and  boars,  as  indicated  in  Fig.  69.  Its 
accurate  diagnosis  depends  upon  the  section  of  the  diseased  gland. 

That  type  of  equine  influenza  known  as  epizootic  cellulitis  or  “pink 
eye”  is  commonly  associated  with  orchitis  under  conditions  which 
tend  to  intensify  the  basic  disease.  During  my  private  practice  in 
Central  Illinois,  my  clients  imported  annually  from  France  some 
hundreds  of  Percheron  stallions.  During  the  long  and  arduous  trans¬ 
portation  by  ship  and  train,  infectious  diseases  often  spread  among 
them  in  virulent  form.  Upon  several  occasions  the  epizootic  cellulitis 
raged  and  upon  their  arrival  at  destination  almost  all  animals,  in  an 
entire  cargo  of  fifty  or  more,  showed  marked  clinical  evidences  of 
orchitis.  When  some  of  the  stallions  later  proved  sterile  the  loss  was 
naturally  attributed  to  the  influenza  orchitis.  At  that  time  little  was 
known  concerning  the  etiology  of  infectious  cellulitis.  It  is  now  as¬ 
sumed  to  be  a  virus  disease,  which  suggests  an  interesting  analogy 
to  mumps  in  man,  not  infrequently  complicated  with  orchitis.  While 
discussing  abortion  it  was  noted  that  mares  affected  with  this  form 
of  influenza  largely  abort.  The  prevention  and  handling  of  the  or¬ 
chitis  constitutes  part  of  the  therapy  of  the  general  disease.  Richter 
believes  that  the  absolute  sterility  observed  in  stallions  after  influ¬ 
enza,  and  in  bulls  following  foot-and-mouth  disease,  is  perhaps  due 
to  occlusion  of  the  Ducti  efjerentia,  the  final  result  being  like  the 
semen-blocking  in  young  goats. 


Fie.  114.  Bacillus  Abortus  Orchitis  of  Bull,  Resulting  in  an  Abscess  Eight  Inches  in  Diameter. 

.  Spermatic  cord,  2  pus;  4,  testicular  remnant,  4,  fibrou.  skeleton  of  testicle  remaining  after  removal  of  pu: 
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Bacillus  abortus  orchitis  is  not  rare  in  the  bull  and  may  occur  in 
other  ruminants  and  in  swine.  The  disease  commonly  results,  in  the 
bull,  in  abscessation  of  tine  testicle.  According  to  the  available  litera¬ 
ture  and  limited  personal  observation,  the  orchitis  develops  suddenly. 
The  temperature  is  sharply  elevated,  the  appetite  depressed,  the 
scrotum  markedly  swollen  and  the  affected  gland  sensitive  to 
pressure.  The  dense  fibrous  envelope  of  the  testis  usually  becomes 
thickened  and  the  parenchyma  necrotic,  resulting  in  an  abscess 
without  marked  tendency  to  rupture.  If  the  abscessed  testis  be  re¬ 
moved,  the  temperature  quickly  drops,  the  appetite  returns,  the 
general  condition  becomes  normal  and  the  bull  readily  copulates, 
usually  ineffectually.  Although  only  one  gland  is  generally  clinically 
diseased,  the  other  apparently  participates  in  the  disease.  I  dall, 
Fincher,  and  Gibbons2""  report  a  case  of  Bacillus  abortus  orchitis 
in  a  two-year-old  bull.  After  some  months  of  rest  following  the  attack 
and  when  the  active  disease  had  abated,  the  bull  was  caused  to  serve 
repeatedly  five  cows,  two  of  which  eventually  conceived  and  were 
reported  to  have  calved  normally.  Upon  autopsy  the  affected  testis 
measured  S  x  4.5  inches  in  diameter  and  consisted  largely  of  an  enor¬ 
mous  fibrous  capsule  containing  pus  and  detritus.  In  other  cases  the 
fibrous  capsule  is  only  moderately  thickened  and  is  distended  with 
an  enormous  volume  of  pus  and  glandular  detritus  (Fig.  114). 

Lagerlof1111  has  observed  in  some  cases  that  the  ampulla  of  the 
vas  deferens  of  the  affected  gland  is  enlarged  and  sensitive  to  manipu¬ 
lation  per  rectum.  This  is  possibly  general  and  has  usually  been 
overlooked. 

The  agglutination  test  and  guinea  pig  inoculation  are  positive.  The 
general  custom  is  to  consider  the  diagnosis  complete  in  the  presence 
of  these  two  facts.  In  some  cases,  where  search  has  been  made,  other 
pyogenic  bacteria  have  been  recognized,  but  neither  their  frequency 
nor  their  significance  is  known. 

The  period  in  life  at  which  Bacillus  abortus  orchitis  may  originate 
has  not  been  accurately  determined.  It  has  been  recorded  generally 
in  sexually  mature  bulls.  It  is  known,  however,  that  aborted  fetuses 
contain  that  organism  in  various  tissues.  There  are  reasons  for  in¬ 
ferring  that  the  infection  may  enter  the  fetus  and  persist  after  birth. 
The  diseased  bull  calf  coming  under  the  observation  of  Udall,  my¬ 
self,  and  others21"  and  designated  as  Case  86  was  clearly  diseased  at 
birth.  When  he  came  under  our  observation  at  ten  weeks  of  age,  he 
was  definitely  affected,  besides  other  lesions,  with  abscessation  of  the 
epididymes  and  vasa  defferentia,  as  indicated  in  Figs.  115  and  116. 
Bull  No.  2  in  Table  II  was  of  very  low  fertility  from  the  first.  At 
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some  time  prior  to  investigation  he  had  suffered  from  abscessation  of 
the  seminal  vesicles  as  indicated  in  Fig.  138,  and  since  such  abscesses 
are  commonly  attributed  to  Bacillus  abortus  invasion,  the  inference 
is  justifiable  that  the  bull  was  born  with  that  infection,  or  had  some 
other  invader  present  which  lowered  his  resistance  to  the  abortion 
organism. 

I  he  prevention  of  Bacillus  abortus  orchitis  rests  upon  the  general 


Fig.  11S.  Congenital  Purulent  Infection  of  the  Umbilicus  and  Urino-Genital 

System  of  a  Calf. 

The  animal  was  a  firstling  out  of  a  sterile  heifer  bred  for  over  one  year  before  con¬ 
ception.  The  calf  was  carried  about  full  term,  was  born  weak  and  constipated.  Photo¬ 
graphed  at  three  months.  The  umbilical  area  is  much  soiled  by  profuse  discharge  of 
pus:  the  enlargement  of  the  scrotum  is  owing  chiefly  to  abscessation  of  the  epididymes 
and  of  the  vasa  defferentia.  (Cornell  Veterinarian) 

protection  of  the  animal  against  that  infection.  Once  established, 
there  is  no  remedy  for  the  restoration  of  fertility.  The  recovery  of 
the  general  health,  preparatory  to  slaughter  for  food,  may  be 
hastened  materially  by  the  removal  of  the  diseased  testicle. 

Hart"1  reports  an  extensive  outbreak  of  orchitis  in  a  flock  of  rams. 
A  number  of  fatalities  occurred.  In  some  cases  the  entire  testicle  was 
destroyed.  The  entire  genito-urinary  apparatus  was  involved- 
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testicles  (chieily),  kidneys,  bladder,  prostate  gland,  urethra,  and 
penis.  Those  of  the  band  which  had  apparently  recovered,  or  which 
had  not  shown  clinical  evidences  of  the  disease,  were  later  used  as 
sires,  followed  by  serious  losses  because  the  ratio  of  lambs  dropped 


Fig.  116.  Section  Through  the  Pelvis  of  Calf  Shown  in  Fig.  115,  Viewed  from  the  Right. 

1,  Sacrum  in  sagittal  section  slightly  on  the  right  of  the  median  line;  2,  rectum; 
3,  right  kidney;  4,  right  seminal  vesicle,  approximately  normal  in  volume;  5,  5,  caudal 
end  of  right  vas  deferens,  approximately  normal  in  size  at  left,  enlarged  and  distended 
with  pus  at  right  5 ;  5a,  5a,  right  spermatic  cord,  greatly  distended  by  abscess  of  vas 
deferens;  5b,  enlarged  right  scrotal  sac  containing  abscess  of  epididymis  and  vas  deferens; 
6,  right  umbilical  artery;  7,  small  right  testicular  or  spermatic  artery;  8,  main  spermatic 
artery;  Q,  right  ureter;  10,  urinary  bladder;  11,  abscess  involving  the  termini  of  the 
urachus  and  umbilical  arteries;  12,  penis;  13,  sheath;  14,  preputial  tuft  of  hairs;  15,  left 
scrotal  sac  distended  by  pus  in  epididymis;  16,  umbilical  abscess;  17,  lymph  glands. 

Upon  section,  both  testicles  appeared  macroscopically  intact.  Had  the  animal  sur¬ 
vived  they  would  probably  have  atrophied  or  undergone  abscessation. 
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to  about  33  per  cent  of  the  anticipated.  It  is  not  stated  that  the  ewes 
suffered  from  the  malady. 

WallraffJI  records  an  outbreak  of  purulent  orchitis  in  horses,  cat¬ 
tle,  and  goats.  The  disease  had  existed  in  his  locality  in  Freudenstadt 
for  a  number  of  years.  At  least  it  was  known  in  1832,  fourteen  years 
prior  to  the  date  of  his  contribution.  For  a  year  prior  to  his  report, 
the  disease  had  been  common  and  caused  very  considerable  losses 
among  breeding  bulls.  It  involved  animals  of  all  ages,  attacking  many 
calves  when  only  10  to  20  days  old.  The  disease  began  with  light 
fever  and  loss  of  appetite.  The  animals  stamped  their  hind  feet  as 
if  afflicted  with  colic.  Presently  the  testicles  became  more  or  less  swol- 


Fig.  117.  Same  as  116,  with  most  of  the  organs  in  sagittal  section.  They  are  marked 
as  in  116  with  (')  added.  The  right  ureter  has  been  severed,  and  right  umbilical  artery 
and  right  vas  deferens  and  testicle  displaced  forwards  in  order  to  expose  underlying 
parts.  IS,  A  section  from  the  normal  left  vas  deferens  placed  upon  the  abscessed  right 
organ  as  check;  19,  right  spermatic  blood  vessels;  20,  right  testicle  in  sagittal  section; 
21,  right  umbilical  artery  in  sagittal  section  showing  a  fibrinous  cast  in  its  lumen.  It 
will  be  seen  that  the  lumen  of  the  right  umbilic  artery,  6',  is  empty.  Apparently  it  had 
contained  an  identical  cast  which  had  become  dislodged  and  passed  into  the  artero- 
urachal  abscess,  11',  thence  through  the  urachus,  into  the  urinary  bladder,  10';  22, 
vascular  mass  of  left  spermatic  vessels;  23,  left  testicle. 
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len,  the  scrotum  red,  hot,  and  painful  upon  manipulation.  This  con¬ 
dition  continued  for  three  to  five  days.  Then,  upon  one  or  both 
sides  of  the  scrotum,  a  small  opening  appeared,  from  which  at  first  a 
stinking  discharge,  mixed  with  blood,  escaped.  After  one  of  two  days 


Fig.  118.  Equine  Orchitis  and  Epididymitis. 
T,  Testicle;  E,  epididymis. 


this  discharge  was  superseded  by  ordinary  pus.  This  continued  for 
five  to  fourteen  days,  until  the  testicle  was  wholly  destroyed.  Wallraff 
uniformly  observed  the  swelling  and  suppuration  in  the  left  testicle 
first.  As  a  general  rule,  after  one  testicle  was  destroyed,  the  other  also 

underwent  destruction  later,  though  in  some  cases  one  of  the  testicles 
escaped. 

Ihe  disease  had  little  danger  for  the  life  of  the  animal.  After  the 
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destruction  of  the  testicle,  the  animal  recovered  without  any  very 
great  enlargement  of  the  scrotum.  In  one  case,  when  the  abscess  in 
the  testicle  ruptured,  the  bull  almost  bled  to  death.  Wallraff  failed  to 
recognize  the  cause.  For  a  time  he  thought  it  was  hereditary,  and 
continued  to  believe  that  it  might  be  so. 

While  there  seemed  to  be  no  great  danger  to  the  life  of  the  patient, 


Fig.  119.  Orchitis  and  Epididymitis  in  Stallion. 

1,  Epididymis;  2,  testicular  tissue;  3,  hemorrhage  in  the  epididymis;  4,  hemorrhage 
in  the  testicle. 


there  was  very  serious  loss  in  condition  and  also,  in  all  or  nearly  all 
the  cases,  the  breeding  life  of  the  animal  was  brought  to  a  close. 
Consequently,  as  a  rule,  when  the  disease  was  observed  early,  the 
animal  was  sent  to  the  butcher  as  the  most  economic  course.  Once 
the  disease  was  established,  castration  apparently  proved  the  most 
direct  method  of  handling. 

The  occurrence  of  enzootic  orchitis  as  recorded  by  Hart  and  V  all¬ 
raff  injects  into  the  problem  interesting  questions.  V  allroll  was  puz¬ 
zled  owing  to  the  peculiar  type  of  the  orchitis  and  to  the  fact  that  it 
was  confined  to  a  limited  area  about  Freudenstadt  (  Baden).  Animals 
sent  out  of  Freudenstadt  in  good  health  remained  well:  those  im¬ 
ported  into  Freudenstadt  became  diseased.  The  cause  was  not  dis¬ 
covered.  Similarly,  the  orchitis  studied  by  Hart  is  not  known  to  occur 
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outside  a  small  area  in  California.  Hart  found  Bacillus  pyogenes  in 
the  pus,  cultures  of  which  injected  into  the  testicles  of  healthy  rams 
caused  parallel  lesions.  Bacillus  pyogenes  is  relatively  common,  but  is 
not  known  to  cause  enzootic  orchitis  in  other  species  or  in  other  areas. 

Orchitis  in  the  stallion  does  not  tend  to  the  formation  of  an  abscess, 
in  which  respect  it  is  unlike  the  orchitis  of  the  bull.  The  scrotal  walls 
in  the  stallion  are  much  thinner  than  those  of  the  bull,  and  palpation 


Fig.  120  Degenerative  Orchitis  in  a  Young  Bull. 

.4,  Normal  testicle  as  check;  IS,  advanced  degeneration  of  testicle  of  sterile  bull. 
Testicle;  2.  head  of  epididymis;  3,  body  of  epididymis;  4,  tail  of  epididymis. 


of  the  testicles  is  thereby  facilitated.  The  glands  become  adherent 
in  the  scrotum  quite  early  in  the  disease.  The  epididymis  generally 
participates  in  the  disease  and  its  comparative  abundance  of  connec¬ 
tive  tissue  permits  it  to  swell  more  freely  than  the  gland  proper.  With 
the  adhesions,  the  enlargements  of  the  testicle  and  its  epididymis 
become  blended  in  such  a  manner  that  it  may  become  difficult  or 
impossible  to  differentiate  the  two  structures  by  clinical  examination, 
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as  may  be  understood  by  studying  Figs.  118  and  119.  The  volume 
of  the  testicles  proper  is  much  reduced  in  these  cases,  while  the  size 
of  the  epididymes  is  greatly  increased.  Except  in  the  cases  of  in¬ 
fluenza  orchitis  mentioned,  the  causes  of  orchitis  in  stallions  are 
usually  unknown. 

Chronic  Orchitis 

Chronic  orchitis  is  most  often  observed  in  stallions,  bulls,  and 
goats.  It  may  appear  at  any  time  after  the  advent  of  puberty.  It  is 
sometimes  present  in  young  bulls  when  they  arrive  at  breeding  age. 
In  bulls  chronic  orchitis  is  not  usually  ascribed  to  Bacillus  abortus, 
as  is  the  case  with  acute  orchitis.  It  seems  not  improbable  that  the 
testicular  hypoplasia,  already  described,  constitutes  the  most  impor¬ 
tant  and  common  cause  of  its  appearance.  A  male  having  mild  tes¬ 
ticular  hypoplasia  may  be  fertile  when  first  placed  in  breeding.  \\  ith 
many  seminiferous  tubules  so  hypoplastic  that  they  cannot  produce 
spermatozoa,  the  other  tubules  are  logically  subnormal  in  function. 
When  the  animal  is  placed  in  breeding,  the  glands  cannot  safely  carry 
the  expected  load.  The  dairy  bull  and  the  male  goat  have  been 
artificially  fed  when  young  and  the  normal  development  of  the  re¬ 
productive  system  repressed. 

Overbreeding  certainly  endangers  the  integrity  of  the  testicles  and 
tends  constantly  to  cause  a  low  type  of  chronic  inflammation  of  the 
glands.  This  is  quite  spectacular  in  the  case  of  many  young  bulls 
placed  under  high  pressure  in  hand  breeding,  and  even  more  notable 
when  bulls  of  one  or  two  years  are  used  in  pasture  breeding.  Again  at 
the  other  pole  of  reproductive  life,  as  age  creeps  upon  the  sire,  he  may 
have  acquired  fame  through  his  get  and  it  is  desired  to  obtain  the 
greatest  number  of  progeny  possible.  So  in  the  stallion  illustrated 
in  Fig.  121,  and  his  semen  in  Fig.  28,  when  he  had  become  famous, 
he  was  apparently  overbred,  and  became  dangerous,  when,  with  con¬ 
servative  use,  he  might  have  continued  valuable. 

The  clinical  symptoms  are  not  always  clear.  In  bigs.  118  to  121 
the  glands  are  definitely  atrophied  without  marked  enlargement  of 
the  epididymes.  There  may  be,  as  in  big.  119,  quite  definite  sclerosis 
of  the  tunica  albuginea  and  an  increase  in  the  connective  tissue  be¬ 
tween  the  seminiferous  tubules.  Adhesions  between  the  two  perito¬ 
neal  tunics  may  be  absent  or  very  slight.  Such  testicles  are  palpably 
hardened  and  atrophied.  Sometimes,  as  in  Fig.  121,  the  testicles  are 
atrophied,  and  the  epididymes  enlarged,  with  the  peritoneal  coxerings 
adherent,  obscuring  the  outlines  of  the  structures  and  making  it  dif¬ 
ficult  or  impossible  for  the  examiner  to  distinguish  between  testicle 
and  epididymis. 


Fig.  121.  Genital  Organs  from  Diseased  Stallion,  Same  Animal  as  Stallion 

1  in  Table  III. 

His  spermatozoa  are  shown  in  Fig.  28  and  the  ampulla  of  his  vas  deferens  in  Fig.  131. 
A,  A,  Ampullae  of  vasa  defferentia;  B,  cephalic  end  of  urinary  bladder;  V,  V,  vasa 
defferentia;  E,  epididymis;  E' ,  section  through  epididymis;  T,  testicle;  T' ,  sagittal 
section  through  testicle;  .S',  .S',  seminal  vesicles;  P,  P,  prostate  glands.  (Cornell  Veteri¬ 
narian) 
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Fig.  122.  Healthy  Genital  Tract  of  Stallion  for  Comparison  With  Fig.  120: 
lettering  as  in  preceding.  (Cornell  Veterinarian ) 

Sometimes,  as  in  Figs.  119  and  121,  chronic  orchitis  is  associated 
prominently  with  inflammation  of  the  ampullae  of  the  vasa  deft'eren- 
tia  and  seminal  vesicles.  Such  association  is  ample  evidence  of 
the  presence  of  infection.  The  identity  of  the  invader  is  not  generally 
determined. 

Further  evidence  of  chronic  orchitis  is  available  by  a  study  of  the 
semen.  In  extreme  cases  no  spermatozoa  may  be  ejaculated.  I  he  stal¬ 
lion  whose  testicle  is  illustrated  in  Fig.  121  ejaculated  a  few  \ery 
defective  spermatozoa,  as  shown  in  Fig.  28.  Not  many  months  prior 
to  his  destruction  he  was  of  very  low  fertility,  as  shown  in  1  able  III. 
The  defects  in  the  spermatozoa  do  not  reveal  authentically  the  precise 
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character  of  testicular  disease;  the  faulty  morphology  may  have 
come  from  orchitis,  from  testicular  hypoplasia  or  from  degenera¬ 
tion  of  the  tubuli  seminiferi  from  undetermined  causes. 

Histologically  the  epithelium  of  the  tubuli  is  variously  damaged. 
All  layers  may  be  involved  and  the  lumen  may  be  narrowed  or  de¬ 
stroyed.  Round  cell  infiltration  occurs  in  the  interstitial  tissues  and 
there  may  be  important  increase  in  the  connective  tissue. 


Fig.  123.  Chronic  Orchitis  in  Aged  Bull.  Same  animal  as  Figs.  102  and  137. 

A,  Left  testicle;  B.  normal  gland  as  check;  C,  right  testicle.  1,  Globus  major  of 
epididymis,  greatly  enlarged  and  closely  adherent  to  testicle;  2,  body  of  epididymis;  3, 
testicle;  4,  tail  of  epididymis;  S,  6,  7,  (B)  globus  major,  body  and  globus  minor  respec¬ 
tively  of  healthy  testicle;  8,  globus  major  inflamed  and  enlarged;  9,  parietal  peritoneum 
of  scrotum,  firmly  adherent  to  the  testicle,  which  has  been  dissected  away  and  turned 
back.  (Cornell  Veterinarian ) 

Richter' "  describes  the  frequent  occurrence  of  calcareous  degen¬ 
eration  of  the  seminiferous  tubules  in  the  testicles  of  sterile  goats, 
as  illustrated  in  Fig.  124.  Webster222  records  that  among  187  abattoir 
bulls  studied  in  New  Zealand,  31  per  cent  showed  calcification  of  the 
tubuli  seminiferi. 

When  chronic  orchitis  has  become  definitely  established  there  is 
no  known  method  of  handling  by  which  satisfactory  fertility  may  be 


408 


Diseases  of  Various  Genital  Organs 


restored.  If  diagnosed  early,  which  is  not  usual,  sexual  rest  with  pru¬ 
dent  feeding  and  handling  may  halt  or  ameliorate  the  disease.  Castra¬ 
tion  tends  to  hasten  the  restoration  of  physical  health. 

Testicular  Degeneration 
Degeneration  of  the  Tubuli  Seminiferi 

In  the  preceding  sections  it  has  been  noted  that,  in  diseases  of  the 
testicles  which  do  not  lead  to  total  necrosis,  changes  occur  which 
disturb  or  destroy  the  production  of  spermatozoa.  These  have  been 
attributed  to  the  invasion  of  the  glands  by  infective  forces  which 


Fig.  124.  Calcareous  Degeneration  of  Testicle  of  Goat.  (Richter) 


have  led  to  changes  in  the  epithelium  of  the  tubules  and  inevitably 
of  the  sperm  cells  which  they  produce.  There  are  other  cases  in  which 
the  seminiferous  tubules  lose  their  power  to  produce  physiological 
spermatozoa,  the  precise  cause  of  which  is  unknown.  I  here  is  not 
known  to  have  been  a  prior  invasion  of  the  glands  by  bacteria,  pro¬ 


tozoa  or  viruses.  It  seems  best  to  classify  these  as  testicular  degenera¬ 
tion.  Some  of  the  forces  causing  such  degeneration  have  been  deter¬ 
mined.  Roentgen  rays  applied  to  the  testicles  depress  or  destroy  their 
power  to  create  spermatozoa. 

Lagerlof'14  remarks  with  reason  that,  of  all  important  organs  in 
the  body,  the  testicles  are  the  most  sensitive  to  their  environment, 
and  that  their  function  of  spermatogenesis  is  repressed  or  interrupted 
for  apparently  very  trivial  reasons.  He  has  wTell  shown  that  by  the 
insulation  of  the  scrotum  of  the  bull  in  a  manner  to  raise  the  tem¬ 
perature  nearly  to  that  of  the  rectum,  the  fertility  of  the  animal  is 
promptly  depressed  and  soon  wholly  suspended;  the  spermatozoa 
produced  are  defective  morphologically,  in  motility  and  in  all  features 
characteristic  of  physiological  sperms,  as  is  indicated  in  tig.  12  5. 
The  degeneration  proceeded  rapidly  from  the  normal  at  a,  to  If,  c, 
and  d,  at  six,  seventeen,  and  eighteen  days  respectively  after  the  in- 
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sulation  on  alternate  days  during  seven  days,  or  a  total  insulation  of 
ninety-six  hours.  When  one  testicle  was  removed  at  eighteen  days, 
degeneration  of  the  tubuli  seminiferi  was  well  marked.  Fifty  days 
later,  when  the  bull  was  slaughtered,  the  remaining  testicle  had  recov¬ 
ered  almost  completely  and  was  producing  good  spermatozoa.  At 
the  same  date  Phillips  and  McKenzie,'  "1  pursuing  similar  experiments 
upon  the  ram,  produced  parallel  results.  They  submitted  evidence 
which  they  believed  showed  that  the  dartos  serves  an  important  pur¬ 
pose  by  contracting  or  relaxing  according  to  the  atmospheric  tem¬ 
perature,  causing  the  testicles  to  be  drawn  up  closely  against  the 
body  in  cold  weather  or  drop  away  during  hot  weather,  thus  serving 
to  regulate  the  temperature  of  the  glands. 

The  testicles  logically  obey  the  general  law  that  overwork  causes 
fatigue,  and  eventually  degeneration.  In  reproduction  the  over¬ 
exertion  may  be  either  sexual  or  physical.  Race  horses  are  not  nor¬ 
mally  fertile  while  on  the  turf.  After  their  retirement  to  the  stud  they 
display  low  fertility  for  some  months.  Sometimes  the  stallion  is  wholly 
sterile  when  taken  out  of  training  and  placed  in  the  stud,  and  it  may 
be  difficult  to  determine  whether  the  sterility  be  due  to  severe  train¬ 
ing,  to  influenza,  or  other  causes. 

Excessive  sexual  load  may  render  any  sire  impotent  or  greatly 
lower  his  fertility.  Holding  a  male  out  of  breeding  for  a  long  period 
of  time  does  not  cause  a  notable  lowering  of  fertility.  The  causes  of 
testicular  degeneration  are  largely  unknown.  I  observed  a  thorough¬ 
bred  stallion  which  had  been  highly  fertile  for  some  years.  Located 
in  the  tropics,  he  was  allowed  a  commodious  paddock  with  abundant 
exercise  throughout  the  year.  Suddenly,  without  having  shown  signs 
of  disease,  he  was  absolutely  sterile  at  the  opening  of  the  breeding 
season.  After  he  had  served  some  thirty  mares,  all  of  which  returned, 
I  examined  his  spermatozoa,  which  were  abundant  and  all  morpholog¬ 
ically  defective.  The  mares  all  conceived  when  bred  to  another  sire. 

Too  little  is  known,  regarding  the  basic  causes  of  degeneration  of 
the  seminiferous  tubules,  to  enable  the  practitioner  to  make  a  thor¬ 
oughly  accurate  diagnosis  as  correlated  with  the  cause,  or  to  give  a 
dependable  prognosis.  Lagerlof  removed  one  testicle  from  a  bull  after 
the  glands  had  been  subjected  to  the  degenerating  influence  of  scrotal 
insulation  and  the  animal  had  become  impotent,  his  spermatozoa 
largely  non-motile  and  morphologically  defective.  Histologically  the 
testicles  had  undergone  important  degenerative  changes  in  the  epithe¬ 
lium  of  the  tubuli  seminiferi.  After  the  one  testicle  had  been  removed 
and  the  scrotal  insulation  withdrawn,  regeneration  gradually  oc¬ 
curred,  as  shown  in  Fig.  125,  and  the  bull  again  became  fertile. 
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Fig.  125.  Spermatozoa  of  Bull  Subjected  to  Experimental  Degeneration  of  the 
Testicles  by  Scrotal  Insulation. 

a,  Normal  spermatozoa  before  beginning  experiment;  b,  six  days  after  beginning  of 
experiment  (Note  the  abundance  of  free  protoplasmic  droplets);  c,  after  11  days;  and 
d,  after  12  days.  (Lagerlof) 


This  justifies  the  assumption  that,  if  the  basic  layer  of  the  epithe¬ 
lium  of  the  tubuli  seminiferi  remains  intact,  the  damaged  gland  may 
recover.  The  recoveries  are  apparently  limited  to  cases  in  which  the 
testicles  have  retained  approximately  their  normal  volume.  If  the 
glands  have  become  definitely  atrophied,  there  seems  no  good  basis 
for  a  favorable  prognosis.  Generally,  so  far  as  the  literature  indicates, 
the  outlook  for  recovery  is  not  good. 
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The  Pathology  of  the  Semen  and  of  the  Spermatozoa 

Any  testicular  defect  or  disease  modifies  the  quantity  and  quality 
of  the  semen  and  its  spermatozoa. 

The  study  of  the  semen  and  spermatozoa  constitutes  the  most 
accurate  basis  known  for  the  determination  of  the  reproductive  effi¬ 
ciency  of  the  male  before  the  final  test  upon  a  sufficiently  large  group 
of  females  involving  one  or  more  breeding  seasons.  The  one  known 
important  exception  is  the  trichomonad  disease  of  cattle.  Apparently 
this  protozoan  does  not  invade  the  testicles,  at  least  in  the  early  stages 
of  the  disease,  in  such  a  manner  that  the  spermatozoa  are  damaged, 
nor  do  we  have  evidence  that  such  protozoa  attack  the  spermatozoa 
during  their  passage  through  the  epididymis  or  the  vas  deferens. 
Instead  the  protozoa  apparently  attack  and  destroy  the  fertilized 
ovum  prior  to  the  recognition  of  pregnancy,  and  the  phenomenon 
is  classed  as  sterility,  or  it  later  causes  the  death  of  the  recognized 
embryo  and  is  called  abortion.  Those  infections  designated  as  un¬ 
classified  and  including  the  nodular  venereal  disease  of  ruminants 
and  swine  and  the  venereal  tumors  of  dogs  are  not  known  to  invade 
the  testicles  and  injure  the  spermatozoa.  These  constitute  a  minority 
of  offenders  in  the  realm  of  reproduction. 

The  semen  for  study  may  be  obtained  by  any  of  the  methods 
already  mentioned  while  discussing  artificial  insemination.  It  is 
usually  most  conveniently  obtained  by  mating  the  sire  with  a  female 
and  obtaining  the  semen  from  the  vagina. 

The  volume  of  semen  discharged  at  coitus  by  a  stallion  varies  be¬ 
tween  50  and  150  cc.  That  of  the  bull  varies  widely  according  to 
various  observers;  it  may  be  as  low  as  1  to  2  cc.  or  as  high  as  20  cc. 
The  size  and  age  of  the  bull  are  not  usually  recorded.  Lagerlof  places 
the  usual  amount  at  2  to  5  cc.  In  the  first  edition  of  this  treatise  it 
was  placed  at  6  to  8  cc.  Probably  most  examinations  of  the  semen  of 
bulls  are  made  upon  young,  partly  grown  animals,  in  which  a  small 
volume  is  to  be  expected. 

The  spermatozoa  are  densely  packed  in  the  vas  deferens,  and  at 
coitus  are  diluted  by  the  liquid  secretions  from  the  seminal  vesicles, 
prostate,  and  Cowper’s  glands.  These  latter  constitute  the  major  vol¬ 
ume  of  the  ejaculate. 

Healthy  semen  is  opaque  white,  as  indicated  at  1,  Fig.  1 10.  Semen 
from  bulls  suffering  from  extreme  testicular  hypoplasia,  and  hence 
consisting  almost  wholly  of  the  secretions  from  the  seminal  vesicles, 
is  usually  very  thin,  watery,  and  more  or  less  transparent,  as  in  2 
and  3  of  Fig.  110.  When  purulent  disease  of  the  seminal  vesicles  is 
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present  and  the  pus  is  discharged  as  a  part  of  the  semen,  the  ejacu¬ 
late  becomes  coagulated  irregularly  as  in  4  and  5. 

Testicles  suffering  from  hypoplasia,  orchitis  or  degeneration  some¬ 
times  fail  to  produce  spermatozoa.  Usually  they  produce  a  sub¬ 
normal  number  with  a  notably  high  ratio  of  morphologically  defective 
sperms.  Morphological  defects  become  established  prior  to  the  de¬ 
tachment  of  the  spermatozoa  from  the  epithelial  membrane  of  the 
tubuli  seminiferi.  Disintegration  of  the  spermatozoa  may  occur  later 
in  the  epididymis  or  vas  deferens,  but  definitely  defective  mor¬ 
phology,  double  heads,  immature  cells  with  protoplasmic  nodules  on 
the  body,  coiled  tails,  narrow  heads,  etc.,  are  formed  before  the  cells 
become  detached  from  the  spermatogenic  membrane.  It  has  been 
believed  by  some  that  disintegration  of  normal  spermatozoa  some¬ 
times  takes  place  in  the  ampulla  of  the  healthy  vas  deferens  when 
the  male  has  been  sexually  inactive  for  a  prolonged  period.  Unfor¬ 
tunately  it  has  not  been  made  clear  that  the  males  studied  were 
ideally  healthy.  When  the  ampulla  of  the  vas  deferens  is  the  seat  of 
disease,  spermatozoa  detained  therein  for  a  considerable  period 
would  logically  undergo  disintegration. 

We  are  not  greatly  concerned  at  this  point  with  those  males  which 
fail  to  produce  or  to  ejaculate  spermatozoa.  They  are  readily  elimi¬ 
nated.  The  earlier  writers  placed  essentially  all  emphasis,  when 
spermatozoa  were  ejaculated,  upon  their  abundance  and  motility. 
Undeniably  a  male  which  ejaculates  only  non-motile  spermatozoa  is 
absolutely  sterile,  and  no  further  discussion  is  needful.  Others  have 
placed  much  emphasis  upon  the  ratio  of  motile  spermatozoa  to  the 
total  number  present.  While  this  procedure  admittedly  has  value,  it 
becomes  superfluous,  so  far  as  known,  if  a  study  of  the  stained  sper¬ 
matozoa  is  applied.  Non-motile  or  otherwise  badly  diseased  sper¬ 
matozoa  do  not  have  affinity  for  differential  stains.  Hence,  when 
properly  stained,  the  non-motile  cells  and  those  having  other  perilous 
defects  are  clearly  revealed,  as  in  Figs.  28,  111,  and  126. 

For  the  study  of  stained  spermatozoa  it  is  preferable  that  the 
staining  be  done  immediately  after  the  semen  is  obtained  from  the 
male.  A  drop  of  the  semen  is  placed  upon  a  slide  and,  with  a  second 
slide  held  delicately  at  an  angle  of  about  45  degrees,  the  liquid  is 
thinly  and  evenly  spread  over  the  surface.  This  enables  the  examiner 
to  find  in  all  cases  some  areas  in  which  the  spermatozoa  are  favorably 
frequent.  The  chief  danger  lies  in  the  smear  being  too  heavy  so  that 
the  sperm  cells  are  heaped  together  too  densely. 

As  soon  as  the  smear  has  been  made,  it  should  be  thoroughly 
dried,  either  in  the  open  air  or  at  room  temperature  or,  should  con.' 
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ditions  render  it  desirable,  the  drying  may  be  hastened  by  moderate 
heat — 100  to  150  degrees  F.  The  staining  should  then  follow  with¬ 
out  delay. 

If  for  any  reason  the  semen  is  to  be  retained  for  a  considerable 
period  before  the  sperms  are  to  be  stained,  it  is  far  best  to  postpone 
making  the  smear,  and  instead  place  the  semen  in  a  vial  with  thymol 
in  sufficient  quantity  to  prevent  decomposition.  It  may  thus  be  re¬ 
tained  for  an  indefinite  period,  when  the  smears  may  be  made  and 
stained. 

Various  stains  have  been  recommended,  which  it  seems  quite 
superfluous  to  describe,  since  the  interested  reader  doubtless  has 
command  of  the  principles  involved.  The  staining  technic  introduced 
by  W.  W.  Williams'"0"  especially  for  the  spermatozoa  of  the  bull  has 
been  fully  endorsed  by  Lagerlof  and  other  leading  workers.  The  pri¬ 
mary  stain  consists  of  a  mixture  of  eosin  and  carbol-fuchsin  (  1  ) 
followed  by  methylene  blue  (  2  )  as  a  counterstain. 

Stain  1. 

Saturated  alcoholic  solution  of  eosin  (bluish)  1  mil. 

Ziehl-Neelsen  carbol-fuchsin*  2  mil. 

Alcohol  05%  1  mil 

*  The  Ziehl-Neelsen  carbol-fuchsin  is  made  as  directed  by  Mallory  and  Wright,  Patho¬ 

logical  Technique. 

Mix  the  eosin  and  carbol-fuchsin  in  a  dry  watch  glass.  Immediately 
on  mixing,  there  form  an  insoluble  precipitate  and  a  metallic  film. 
Filter  the  mixture  and  add  to  the  filtrate  the  1  mil.  of  95%  alcohol. 
This  stain  loses  its  efficiency  after  two  or  three  days. 

Stain  2. 

Loeftler’s  methylene  blue  1  part 

Distilled  water  4  parts 

After  having  made  the  smear  of  semen  and  dried  it,  immerse  the 
slide  in  a  0.5%  solution  of  chlorazene  (chloramine-T  or  sodium  para- 
toluene-sulphochloramine)  for  5  to  7  minutes  to  dissolve  any  mucus 
present.  Wash  film  gently  with  water  and  then  with  95%  alcohol. 

Apply  stain  1  for  3.5  to  4  minutes.  During  this  period  a  precipi¬ 
tate  tends  to  form  in  the  staining  solution.  This  is  to  be  prevented  by 
the  addition  of  more  of  the  stain  from  time  to  time,  with  a  dropper, 
permitting  the  excess  to  run  off.  Wash  the  film  by  immersing  in  a 
vessel  of  water  and  moving  gently. 

Counterstain  with  stain  2  for  8  seconds.  Wash  the  slide  in  distilled 
water  and  dry. 

After  locating  a  favorable  field  under  low  magnification,  the  study 


Fir,.  126.  Spermatozoa  from  two  genitally  diseased  bulls  designated  by  Williams 
and  Savage'"1’  as  cases  24 2  (1-6  incl.)  and  64  (7-12  inch).  The  conception  rate  of  the 
cows  served  by  them  was  extremely  low  and  the  abortion  prevalence  in  the  few  preg¬ 
nant  cows  was  destructively  high. 
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of  the  stained  sperms  is  best  made  by  means  of  moderately  high 
power  with  oil  immersion. 

Each  portion  of  the  spermatozoon  presents  an  unlimited  variety 
of  defects.  As  in  the  embryo,  so  in  the  spermatozoon  there  are  numer¬ 
ous  teratological  defects,  such  as  double  heads  with  one  tail,  a  single 
head  with  two  tails  and  other  types  of  defect  which  indicate  teratology 
rather  than  pathology.  It  is  not  known,  and  there  is  no  good  reason 
to  infer,  that  such  distinctly  teratological  sperms  ever  fertilize  ova. 
Like  most  definite  monsters  they  are  probably  infertile.  There  occur 
in  the  literature  a  few  recorded  instances  in  which  a  sire  begot  an 
extraordinary  ratio  of  monsters,  but  there  has  been  no  authentic 
linkage  of  this  phenomenon  with  teratological  spermatozoa.  The  con¬ 
clusion  is  quite  justifiable,  however,  that,  as  in  monstrous  young,  the 
prevalence  of  teratological  sperms  in  the  semen  of  a  male  constitutes 
evidence  that  the  spermatogenesis  is  faulty  and  that  the  presence  of 
the  monstrous  cells  constitutes  according  to  their  frequency  a  badge 
of  inferiority,  and  should  be  regarded  as  having  the  same  significance 
as  pathological  sperms. 

The  tail  of  the  spermatozoon  is  essential  to  the  migration  of  the 
cell  through  the  uterus  and  oviduct,  to  meet  the  ovum  when  dis¬ 
charged  from  the  ovary  and  fertilize  it.  The  head  of  the  spermatozoon 
penetrates  the  ovum  and  the  tail  and  middle  piece  are  discarded. 
Unless  the  tail  and  middle  piece  be  perfect,  fertilization  is  not  prob¬ 
able. 

There  is  frequently  observed  in  the  spermatozoa  of  bulls  a  sphe¬ 
roidal  mass  or  ring  of  protoplasm  surrounding  the  neck  of  the 
spermatozoon,  as  shown  on  the  right  in  Fig.  127.  The  body  is  appar¬ 
ently  normal  during  the  earlier  stages  of  spermatogenesis  but  should 
physiologically  disappear  before  the  spermatozoon  becomes  freed 
from  the  epithelium  of  the  tubuli  seminiferi.  Accordingly  it  consti¬ 
tutes  an  arrest  in  development  of  the  cell,  to  which  Lagerlof  applies 
the  designation  of  unripe.  As  is  well  shown  in  Fig.  127  they  fre¬ 
quently  move  caudally  and  become  lodged  for  a  time  at  the  juncture 
of  the  body  and  tail.  Less  commonly  they  are  observed  surrounding 


1.  a,  Thickened  middle-piece;  head  with  narrow  nucleus;  2,  enlarged  fused  anterior 
and  posterior  end  knobs  and  end  rings,  filiform  middle-piece;  3.  f,  filiform  middle-piece; 
e,  eosinophilic  body  surrounding  anterior  end  of  middle-piece;  4.  s,  spheroid  swelling 
at  middle  of  middle-piece  within  sheath;  5.  s,  spheroid  swelling  of  end  ring;  6.  e, 
acidophile  body  attached  to  middle  of  middle-piece;  7.  abaxial  middle-piece;  8.  x,  abaxial 
middle-piece  with  tail  on  one  side  and  abaxial  rudimentary  neck  and  body  on  the  other; 
9.  x,  abaxial  neck;  s,  enlargement  of  posterior  end  knob;  10.  types  of  arrested  nuclear 
development;  11.  types  of  arrested  nuclear  development,  z,  note  enlargement  of  anterior 
end  knob;  12.  e,  eosinophilic  bodies  attached  to  anterior  end  of  body. 
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the  tail,  and  are  often  seen  lying  free  in  the  semen.  The  same  defect 
is  not  rare  in  equine  spermatozoa,  as  shown  in  Fig.  1286. 

Such  spermatozoa  are  often,  if  not  usually  motile,  but  all  evidence 
indicates  that  they  are  impotent  to  fertilize.  As  a  rule  this  defect  does 
not  occur  alone:  the  heads  are  not  uniform  in  their  contour  and 
they  do  not  take  stains  like  the  physiological  cells,  and  detached 
heads  and  other  defects  are  numerous.  This  arrest  in  development  of 
the  male  cells  is  almost  constant  in  testicular  hypoplasia,  is  com- 


Fio.  127.  Normal  and  Unripe  Bull  Spermatozoa. 


On  the  left,  normal  spermatozoa:  on  the  right,  immature  cells  with  protoplasmic 
droplets  about  neck  or  at  juncture  of  middle  piece  with  tail.  At  two  years  the  latter 
bull  served  ten  cows  repeatedly  without  a  conception .  Testicular  hypoplasia.  (Lagerlof) 

mon  in  various  types  of  testicular  degeneration,  and  abounds  in  the 
spermatozoa  produced  by  testicles  submitted  to  experimental  degen¬ 
eration  by  insulation,  as  recorded  by  Lagerlof. 

Not  infrequently  the  tails  of  a  large  ratio  of  spermatozoa  are 
abruptly  folded  at  their  juncture  with  the  middle  piece,  as  shown 
at  a,  while  in  other  cases  the  middle  piece  and  the  tail  form  a  series 
of  coils  about  the  head  as  in  b,  of  Fig.  111.  The  types  of  defect  in 
the  middle  piece  and  the  tail  are  extremely  variable.  The  folding 
and  coiling  of  tails  do  not  completely  destroy  their  motility,  but 
do  inhibit  their  efficiency.  The  cells  have  an  undulatory  movement, 
but  remain  fixed  in  their  location,  powerless  to  migrate  toward  the 
ovum. 


a 


b 

Fig.  128.  a,  Spermatozoa  from  Healthy  Stallion;  b,  Spermatozoa  from 
Stallion  of  Low  Fertility. 

Note,  at  1,  two  cells  with  ring  of  protoplasm  about  neck.  (Cornell  Veterinarian ) 
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A  large  ratio  of  heads,  as  indicated  in  Fig.  Ill,  may  become  de¬ 
tached  from  the  tails.  A  given  field  may  contain  many  detached  heads 
with  few  or  no  separated  tails,  or  the  reverse  may  be  true,  as  shown 
in  an  unique  specimen  supplied  by  Webster  (Fig.  129)  in  which  all 
the  heads  are  detached  and  the  tails  agglutinated  in  great  masses. 
The  detached  heads  are  usually  abnormal  in  form,  size,  and  staining 
affinity. 

Instead  of  the  physiological  discard  of  the  tail  at  the  time  of 
union  of  the  ovum  and  spermatozoon  head,  the  detachment  occurs 
prematurely,  prior  to  ejaculation.  No  evidences  of  decay  are  observed 
in  the  separated  parts.  When  spermatozoa  die,  the  heads  do  not 


Fig.  120.  Bovine  Spermatozoa  Tails  Detached  from  Heads  and  Arranged  in 
Sheaves  or  Bundles.  (Webster) 

usually  separate  from  the  tails.  There  is  room  for  the  suspicion  that 
the  division  occurs  in  the  living  cell,  as  a  pathological  phenomenon. 
The  detached  tails  are  sometimes  motile. 

Sometimes  the  sperm  heads  are  broken  off  because  of  undue  force 
in  making  the  film,  but  in  such  cases  there  are  usually  present  mutila¬ 
tions  of  various  parts,  evidently  resulting  from  mechanical  violence. 

The  heads  of  defective  spermatozoa  show  limitless  variations  in 
size,  form  and  affinity  for  stains.  Sometimes  almost  all  heads  are 
pathologically  narrow,  as  indicated  in  Fig.  130.  Numerous  detached 
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heads  are  present,  smaller  than  the  heads  of  the  complete  cells.  The 
middle  piece  is  abnormally  slender  and  the  differentiation  between 
it  and  the  tail  is  not  clear.  Such  cells  may  be  fairly  motile  but  in¬ 
capable  of  fertilizing  ova.  Many  types  of  giant  and  dwarfed  heads 
are  observed.  In  Fig.  28  no  two  heads  or  tails  are  alike  in  volume 
or  form. 

The  significance  of  the  various  defects  of  the  spermatozoa,  so  far 
as  now  known,  depends  upon  the  ratio  of  abnormals,  rather  than  upon 
the  character  of  the  morphological  deviation.  The  sperms  which  are 
visibly  defective  perhaps  rarely  fertilize  ova.  The  conclusion  seems 


Fio.  ISO.  Elongated,  Narrow  Spermatozoan  Heads.  (Webster) 


inevitable  that,  in  most  sires  of  low  fertility,  the  defects  in  many  of 
the  cells  are  not  microscopically  recognizable.  The  ratio  of  visible 
abnormals  affords  an  authentic  meter  of  the  fertility  and  vigor  of 
those  cells  which  appear  morphologically  perfect.  Hence,  the  higher 
the  ratio  of  abnormals,  the  lower  the  fertility  of  the  sire,  the  more 
insecure  his  pregnancies,  the  weaker  his  born  young,  and  the  lower 
their  value  as  adults.  Williams  and  Savage  have  concluded — and 
their  conclusion  has  been  in  general  accord  with  clinical  observa¬ 
tion— that  for  the  bull  reasonably  satisfactory  fertility  cannot  be 
expected  when  the  total  abnormals  exceed  170  per  thousand.  For 
the  stallion  the  total  of  abnormals,  with  fair  fertility,  may  reach  200 
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per  thousand.  When  the  abnormals  exceed  the  ratio  designated, 
prudence  dictates  that  the  sire  be  discarded,  or  that  his  services  be 
suspended  pending  possible  recovery.  When  selecting  a  sire  it  is  well 
to  reject  any  male  with  a  ratio  of  50  abnormals  per  thousand.  It 
should  be  constantly  borne  in  mind  that,  the  lower  the  ratio  of  ab¬ 
normal  sperms,  the  higher  the  value  of  the  sire.  A  proven  sire  with  a 
relatively  high  ratio  of  abnormals  may  be  retained  with  the  hope 
that  by  conservative  use  and  handling  his  value  may  be  restored. 

Epididymitis 

The  epididymis  consists  of  a  greatly  coiled  tubule,  representing 
the  cranial  end  of  the  Wolffian  duct.  Schmaltz178  states  that  when  the 
tubule  is  uncoiled  by  dissection  it  is  25  to  30  meters  (82  to  90  ft.) 
long  in  the  horse.  The  caudal  end  of  the  Wolffian  duct,  the  vas  def¬ 
erens,  consists  of  a  straight  tubule.  In  the  fertile  male  both  the 
epididymal  tubule  and  the  vas  deferens  are  densely  packed  with 
spermatozoa.  The  tubules  serve  as  a  reservoir  for  the  spermatozoa 
after  their  discharge  from  the  testicles  until  they  are  ejaculated  at 
coitus  or  have  otherwise  disappeared.  There  are  sufficient  numbers 
of  spermatozoa  stored  in  the  vas  deferens  that  a  horse  copulating 
immediately  following  castration  may  cause  conception. 

Epididymitis  is  not  infrequent  in  stallions  and  bulls.  It  doubtless 
occurs  in  all  species.  As  indicated  in  Figs.  118,  119,  121,  epididymitis 
is  not  readily  distinguished  clinically  from  orchitis.  When  abscessa- 
tion  of  the  testicle  occurs,  as  in  Fig.  114,  the  epididymis  usually  dis¬ 
appears  along  with  the  glandular  parenchyma.  Generally  the  phe¬ 
nomenon  is  designated  orchitis  but  it  is  not  authentically  known  in 
which  structure  the  primary  invasion  occurred.  So  as  a  rule  orchitis 
and  epididymitis  are  described  as  distinct  diseases,  although  clinically 
they  frequently,  if  not  usually,  coexist.  If  the  one  is  primary,  and  the 
other  secondary,  their  order  is  unknown.  In  such  cases  as  Figs.  118, 
119,  and  121  there  is  room  for  the  conjecture  that  the  epididymitis, 
by  closing  the  avenue  of  escape  of  the  spermatozoa,  brought  about 
degeneration  and  atrophy  of  the  glands. 

The  chief  clinical  symptom  of  epididymitis  is  the  enlargement  of 
the  structure,  usually  most  prominent  at  the  tail.  There  also  the  com¬ 
parative  size  of  the  two  structures  serves  to  mislead,  and  the  only  safe 
basis  for  a  conclusion  is  the  absolute  enlargement.  It  would  naturally 
be  expected  that  in  the  early  stages  the  structure  would  be  painful 
upon  palpation,  but  as  a  rule  the  disease  is  well  advanced  prior  to  the 
search. 

When  the  testicle  and  epididymis  have  been  removed  and  sec- 
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tioned,  the  organs  present  variable  lesions.  Frequently  there  is  a 
marked  exudate  in  the  surrounding  connective  tissue  and  enlarge¬ 
ment  of  the  epididymal  tubules.  Sometimes  the  tubules  are  distended 
with  pus  or  other  material. 

The  cause  of  epididymitis  is  unknown.  The  purulent  orchitis  of 
bulls  is  generally  ascribed  to  Bacillus  abortus.  It  is  not  known  that,  in 
cases  so  diagnosed,  the  abortion  bacillus  was  the  primary  invader. 
Epididymitis  is  not  generally  purulent  in  any  species.  There  is  no 
definite  preventive  measure  known,  except  that  inferentially  the  con¬ 
servative  handling  would  affect  epididymitis  as  it  does  reproductive 
diseases  generally.  Once  established,  there  is  no  known  remedy. 

The  Diseases  of  the  Accessory  Sexual  Glands  of  the  Male 

The  accessory  genital  organs  of  the  male  vary  widely  in  their  vol¬ 
ume  as  compared  with  the  body  weight  of  the  animal,  and  their  vul¬ 
nerability  to  disease  is  apparently  somewhat  in  harmony  with  their 
comparative  size.  The  seminal  vesicles  are  highly  developed  in  her- 
bivora  and  swine,  and  disease  of  them  is  most  common  in  the  stallion 
and  bull.  The  prostate  glands  are  not  conspicuously  diseased  in  her- 
bivora.  The  prostate  glands  are  more  highly  developed  in  carnivora, 
and  in  the  dog,  prostatic  disease  is  not  rare.  The  bulbo-urethral  glands 
are  small  in  all  species  and  are  not  the  seat  of  notable  disease. 

Diseases  of  the  Vasa  Defferentia  and  Seminal  Vesicles 

It  is  not  known  that  the  vasa  defferentia  often  suffer  primarily 
from  disease  in  those  portions  of  the  canal  stretching  from  the  epi¬ 
didymis  to  the  ampulla.  Apparently  disease  does  extend  from  the 
epididymis  along  the  deferent  canal  as  indicated  in  Fig.  116.  The 
ampullae,  in  those  animals  in  which  they  are  markedly  developed, 
as  in  solipeds  and  ruminants,  are  not  rarely  diseased,  usually  as¬ 
sociated  with  similar  pathological  changes  of  the  seminal  vesicles. 
The  ampullae  and  seminal  vesicles  emanate  alike  from  the  Wolffian 
ducts  and  the  two  structures  are  not  known  to  differ  in  their  physio¬ 
logical  function,  beyond  the  fact  that  the  ampullae  contain  sper¬ 
matozoa  in  transit,  while  the  vesicles  do  not.  Pathologically  they  fre¬ 
quently,  if  not  generally  suffer  alike  in  those  animals  where  both 
are  present.  The  ampullae  are  absent  in  the  boar  and  the  seminal 
vesicles  are  not  present  in  the  dog.  The  seminal  vesicles  of  the  boar 
are  relatively  enormous  in  volume,  which  inferentially  subjects  them 
to  disease,  but  the  field  has  not  yet  been  notably  explored. 

The  literature  upon  the  pathology  of  these  structures  is  extreme- 


Fir,.  131,  Cross  Section  of  Healthy  and  Diseased  Ampullae  of  Vas  Deferens  of  Stallion. 
A,  Healthy  ampulla;  B,  diseased  ampulla  from  stallion  illustrated  in  Figures  28  and  120. 


Fir,.  132.  Abscess  of  Seminal  Vesicle  and  Ampulla  of  Yas  Deferens  Associated  with 

Bacillus  Abortus  Infection. 

1,  Abscess  in  left  seminal  vesicle;  2,  the  infected  left  ampulla.  (Lagerlof) 
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lv  scant.  When  animal  husbandry  methods  begot  sterility,  abortion 
and  the  innumerable  other  interferences  with  reproduction,  their 
control  was  chiefly  sought  in  the  handling  of  the  female,  and  scant 
attention  accorded  the  diseases  of  the  testicles  and  their  tubular 
outlets.  Hence  the  literature  upon  the  diseases  of  the  vasa  defferentia, 
their  ampullae  and  the  seminal  vesicles  is  almost  blank.  A  very  few 
veterinarians  have  recorded  superficial  studies  upon  a  small  number 
of  cases  which  serve  to  illustrate  some  of  the  clinical  characteristics 
of  the  diseases  of  these  structures.  Limited  as  the  contributions  are, 
they  do  serve  to  show  reliably  that  there  is  an  intimate  relationship 
between  the  diseases  of  these  and  of  the  testicles  and  epididymes, 
and  that  the  entire  group  of  derivatives  from  the  Wolffian  bodies  and 
ducts-  testicles,  epididymes,  vasa  defferentia,  ampullae  and  seminal 
vesicles — are  vitally  important  in  reproduction  and  that  no  one  of 
them  may  suffer  from  recognizable  disease  without  serious  peril  to 
breeding.  The  testicles  must  be  healthy  in  order  to  produce  physio¬ 
logical  spermatozoa,  and  the  tubular  channel  through  which  they 
must  pass  needs  be  sound  lest  the  passage  of  the  spermatozoa  be 
barred  or  they  be  subjected  to  serious  peril  during  transit  to  the 
exterior.  A  review  of  some  of  the  most  significant  contributions  may 
supply  an  imperfect  account  of  the  diseases  of  these  structures. 

A  two-year-old.  purebred  Belgian  stallion  affected  with  well  de¬ 
fined  orchitis,  ampullitis  and  semino-vesiculitis  was  incompletely 
studied  in  company  with  Professor  Frost.243  At  the  first  attempt  to 
breed  mares,  the  colt  showed  intense  sexual  desire,  mounted  mares 
promptly,  introduced  the  penis,  and  immediately  dismounted,  with 
the  penis  greatly  erected.  Upon  rectal  palpation,  the  ampullae  and 
seminal  vesicles  were  much  enlarged,  tense  and  highly  sensitive. 
The  testicles  were  enlarged  and  adherent  within  the  scrotum.  Sev¬ 
eral  attempts  to  breed  mares,  uniformly  failed — no  pregnancies,  no 
ejaculations.  Pronounced  hopeless,  he  was  castrated  and  later  sold. 
He  died  not  long  afterward  and  his  death  was  not  learned  of  until 
he  had  been  buried.  The  cadaver  was  exhumed,  but  decomposition 
was  too  advanced  for  detailed  autopsy.  The  seminal  vesicles  were 
adherent  to  the  rectum  and  surrounding  tissues.  At  date  of  clinical 
examination  the  ampullae  were  similar  to  that  illustrated  in  Fig.  131. 

It  is  not  known  at  what  date  the  disease  became  established,  and 
the  invader  was  not  identified.  The  stud  in  which  he  was  born,  and 
an  attempt  made  to  use  him  as  a  sire,  was  not  known  to  have  suf¬ 
fered  from  any  infection  notably  interfering  with  reproduction.  The 
disease,  definitely  established  before  the  first  attempt  at  coitus,  may 
have  been  congenital. 


Fig.  133.  Intra-pelvic  portions  of  the  urino-genital  system  of  an  adult  bull,  with 
extensive  abscess  of  left  seminal  vesicle.  In  A  the  peritoneal  covering  has  been  removed 
from  the  seminal  vesicles  and  they  have  been  drawn  apart  anteriorly  in  order  to  expose 
to  view  a  large  portion  of  the  ampullae  of  the  vasa  defferentia. 

A.  1.  Mid-dorsal  section  through  the  prostate  gland  and  dorsal  side  of  the  pelvic 
urethra;  2,  the  apparently  normal  right  seminal  vesicle;  3,  the  ampulla  of  the  right 
vas  deferens;  4,  the  ampulla  of  the  left  vas  deferens,  enlarged;  5,  the  apparently  normal 
base  of  the  left  seminal  vesicle;  6,  6,  6,  6,  unilocular  abscess  of  the  middle  and  anterior 
portions  of  the  left  seminal  vesicle,  adherent  to  the  rectum  and  communicating  with 
it  through  a  fistula.  The  left  wall  of  the  abscess  and  left  side  of  the  rectum  have  been 
excised  and  are  shown  from  the  peritoneal  side  in  B;  7,  bent  sound  in  the  terminal 
section  of  the  left  ureter;  7',  approximate  course  of  the  left  ureter  through  the  abscess 
area;  8,  right  ureter;  9,  secondary  abscess  from  the  left  seminal  vesicle  extending  along 
the  left  wall  of  the  urinary  bladder;  10,  10,  a  narrow  strip  of  the  urinary  bladder  not 
occupied  by  the  abscess;  11,  right  side  of  the  rectum;  12,  line  of  adhesion  between 
the  seminal  vesicle  and  rectum;  13,  recto-vaginal  fistula. 

B.  Left  side  of  the  rectum,  left  wall  of  the  abscess  of  the  seminal  vesicle  and  outer 
wall  of  the  abscess  alongside  the  urinary  bladder,  viewed  from  the  left,  or  peritoneal 
side. 

14.  Left  side  of  rectum;  15,  left  side  of  abscess  of  seminal  vesicle;  16,  left  wall  of 
abscess  alongside  the  urinary  bladder;  17,  the  dilated  left  ureter  laid  open  immediately 
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In  the  calf  shown  in  Figs.  115-117  the  conclusion  is  virtually  in¬ 
evitable  that  the  infection  (Bacillus  pyogenes)  was  congenital,  the 
dam  had  required  repeated  services  for  one  and  one-half  years 
before  recognizable  pregnancy  occurred,  and  the  calf  was  weak  and 
ill  at  birth.  Some  might  term  this  heredity,  in  the  sense  that  the 
foundation  for  the  disease  was  acquired  within  the  uterus  of  a 
critically  diseased  dam. 

Lagerlof116  describes  a  bull  in  which  the  left  ampulla  and  seminal 
vesicle  were  extensively  diseased,  the  vesicle  being  occupied  by  an 
apparently  torpid  abscess,  free  from  adhesions  to  adjacent  organs, 
as  indicated  in  Fig.  132.  The  abscess  is  attributed  to  Bacillus  abortus 
(Bang).  Inferentially,  infection  is  always  present  in  semino-vesicu- 
litis,  and  according  to  bacteriological  reports,  Bang’s  bacillus  is  one 
of  the  most,  if  not  the  most  common  invader  in  abscesses  of  cattle 
and  solipeds.  The  picture  may  be  somewhat  distorted  by  the  eager¬ 
ness  to  report  the  identification  of  this  invader. 

Except  the  outlets  of  the  ampullae  and  vesicles  become  blocked  by 
the  formation  of  an  abscess,  or  otherwise,  any  ejaculation  of  semen 
or  of  the  products  of  the  diseased  glands  becomes  contaminated  with 
bacteria,  pus  or  any  invader  causing  the  disease.  I  he  presence  of 
pus  in  the  semen  (Fig.  110),  unless  its  origin  can  otherwise  be 
authentically  traced,  calls  for  a  careful  search  of  the  ampullae  and 
seminal  vesicles.  Pus  from  suppurating  testicles  and  epididymides  is 
commonly  associated  with  blocking  of  the  vasa  defferentia,  thus 
barring  its  escape  in  an  ejaculate. 

Accordingly,  the  services  of  some  of  the  very  few  bulls  studied 
clinically  because  of  disease  of  these  glands,  have  been  followed  by 
severe  cervicitis  in  the  cows  with  which  they  have  been  mated.  Such 
was  the  case  in  the  bull  illustrated  in  Figures  102,  123,  and  137. 
The  epididymal  disease.  Fig.  123,  quite  certainly  blocked  the  vasa 
defferentia  and  limited  ejaculation  largely  or  wholly  to  the  products 
of  the  ampullae  and  vesicles;  the  disease  of  the  penis,  Fig.  102,  pos¬ 
sibly  contributed  significantly  to  the  infection.  The  limited  available 
data  quite  justify  the  conclusion  that  if  a  male  suffering  from  clin¬ 
ically  recognizable  disease  of  the  ampullae  or  of  the  seminal  vesicles, 
is  used  as  a  sire,  his  services  are  followed  by  important  diseases  of 
the  genital  system  of  the  females  with  which  he  is  mated,  the  lives 
of  the  intrauterine  young  are  jeopardized,  and  the  living  young  are 


anterior  to  the  area  of  its  impingement  by  the  abscess  of  the  seminal  vesicle;  18,  cross 
section  of  the  normal  right  ureter  laid  open  and  inserted  for  comparison  with  the 
dilated  left  tube. 

C.  Left  kidney  and  ureter.  19,  19,  small  areas  of  quasi-normal  kidney  tissue;  20. 
dilated  pelvis  (calyces  majores)  of  kidney;  21,  21,  dilated  ureter. 
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largely  atiected  with  the  diseases  to  which  newborn  are  commonly 
susceptible.  I  he  multiplicity  of  the  organs  involved  may  render  it 
difficult  in  a  given  case  to  authentically  determine  which  one  is  at 
fault;  two  or  more  of  the  organs  may  participate.  Whatever  the 
conclusion  may  be,  no  authentic  record  is  available  of  a  sire  with  a 
definitely  satisfactory  breeding  history,  in  which  clinical  evidence 
was  present  of  orchitis,  epididymitis,  ampullitis,  or  semino-vesicu- 
litis.  \\  hile  the  disease  may  primarily  affect  only  a  single  organ  of 
right  or  left  half  of  the  system,  the  relations  between  the  individual 
organs  are  such  that  commonly  two  or  all  of  the  organs  of  the  affected 
side  eventually  become  involved. 

Since  the  male  reproductive  organs,  anterior  to  the  urethra,  are 
distinctly  paired,  it  would  seem  that  the  organs  of  one  side  might 
become  significantly  diseased,  without  seriously  involving  the  other 
half.  This  sometimes  occurs,  but  when  the  affected  side  remains  in 
communication  with  the  urethra,  any  bacteria  or  other  invaders,  or 
any  other  products  of  disease  from  the  affected  side,  tend  to  mingle 
with  the  ejaculate  from  the  healthy  half  of  the  system  and  cause 
disease.  In  the  bull  with  abscess  of  the  left  seminal  vesicle,  described 
by  Williams  and  Bushnell,2U4  with  blocking  of  the  left  vas  deferens 
at  its  caudal  end,  associated  with  atrophy  of  the  left  testicle,  Figs. 
133  and  134,  there  remained  some  fertility  for  presumably  several 
years,  the  degree  of  which  could  not  be  authentically  determined. 
This  suggests  that  the  abscess  of  the  seminal  vesicle,  with  discharge 
into  the  rectum,  closed  the  outlet  of  the  vas  deferens  into  the  urethra 
and  rendered  possible  the  ejaculation  of  fertile  semen  from  the  right 
side  without  serious  pollution  from  the  left.  When  severe  orchitis  oc¬ 
curs  on  one  side,  the  disease  seems  usually  to  prevent  physiological 
spermatogenesis  in  the  other  apparently  healthy  testicle. 

The  symptoms  of  ampullitis  and  semino-vesiculitis  have  not  been 
extensively  recorded.  Such  cases  as  that  illustrated  in  Fig.  132 
would  probably  not  be  suspected  except  for  the  sterility,  and  this 
might  be  due  to  any  one  of  a  multitude  of  causes,  and  may  only  be 
identified  by  rectal  exploration  or  autopsy.  In  cases  like  Fig.  133 
there  probably  occur  significant  symptoms  at  the  time  of  the 
maturation  and  rupture  of  the  abscess,  but  no  record  of  these  is 
found.  There  would  probably  be  interferences  with  defecation  and, 
if  the  abscess  forms  after  the  male  is  placed  in  service,  there  would 
probably  be  difficulty  in  copulation.  Thus  in  the  Belgian  colt  de¬ 
scribed  above  there  was  impossibility  of  copulation,  with  extreme 
sensitiveness  of  the  ampullae  and  vesiculae  upon  palpation.  Here 
the  inability  to  copulate  was  presumably  due  to  pain.  Such  is  not 
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Fig.  134.  Te  tides  of  bull,  some  of  whose  organs  are  illustrated  in  Fig.  133. 

A.  Half  of  apparently  normal  right  testicle  shown  from  peritoneal  side;  B,  the 
other  half  viewed  from  sectioned  side;  C,  section  through  the  left  testicle  seen  from 
sectioned  surface;  D,  peritoneal  side  of  same. 

1.  Tail  of  the  epididymis;  2,  body  of  epididymis;  2',  enlarged  body  of  epididymis 
of  atrophied  left  testicle,  covered  by  the  adherent  tunica  reflexum  of  scrotum;  3, 
head  of  epididymis. 


always  true.  A  prize  shorthorn  bull,  which  I  attended,  had  been  un¬ 
able  to  copulate  for  about  a  year.  A  semino-vesicular  abscess  had 
ruptured  into  the  rectum  at  an  unknown  date  and  was  quite  free 
from  recognizable  sensitiveness  of  the  parts  upon  rectal  palpation. 
The  cause  of  his  inability  to  copulate  could  not  be  determined  by 
clinical  examination  and,  since  the  owner  wished  to  exhibit  him  at 
leading  cattle  shows  in  the  hope  of  winning  further  prizes  as  a  sire, 
autopsy  was  not  available. 
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Fig.  135.  Old-standing  semino-vesiculitis  in  mature  Jersey  bull.  1.  Wilson’s  muscle 
surrounding  the  pelvic  urethra  and  the  main  portion  of  the  prostate;  2,  body  of 
prostate;  3,  the  approximately  normal  left  seminal  vesicle,  drawn  aside;  4,  right 
seminal  vesicle,  enlarged  to  thrice  normal  volume;  5,  5,  ampullae  of  vasa  defferentia; 
6,  6,  ureters;  7,  urinary  bladder. 


Such  extensive  involvement  of  both  of  the  ampullae  and  seminal 
vesicles,  as  shown  in  Fig.  137,  is  readily  recognizable  as  an  indistinct, 
adherent  mass,  ventral  to  the  rectum  and  dorsal  to  the  neck  of  the 
bladder,  occupying  the  normal  ampullo-semino-vesicular  area.  There 
is  an  absence  of  definite  fluctuation,  the  ducts  communicating  with 
the  urethra  remaining  open,  permitting  the  pus  and  other  fluids  to 
escape  freely.  This  permitted  the  bull  to  copulate  freely,  ejaculating 
large  quantities  of  virulent  pus,  causing  severe  cervicitis  in  the  cows 
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which  he  served,  constituting,  probably,  the  most  dangerous  type  of 
disease  of  the  male  genital  organs. 

The  bull  from  which  Figs.  135  and  136  were  obtained  was  a 
highly  prized  aged  Jersey,  designated  Case  36  by  Williams  ct  air' 
Ampullo-vesiculitis  was  readily  diagnosed  by  rectal  palpation  and 
the  bull  was  continued  in  service  for  three  years,  despite  our  advice 
to  the  contrary.  During  that  period  he  was  credited  with  37  preg- 


Fig.  136.  Same  as  133.  The  ampullae  of  both  vasa  defferentia  have  been  removed, 
disclosing  at  4',  4'  a  gross  enlargement  of  the  right  seminal  vesicle  which  has  pushed 
across  the  neck  of  the  urinary  bladder,  beneath  the  ampullae  and  displaced  the  left 
seminal  vesicle  to  the  left.  The  ventral  half  of  the  urinary  bladder  has  been  removed 
and  laid  transversely  across  the  dorsal  half  and  seen  from  the  interior.  The  walls  of  the 
fundus  and  anterior  half,  8,  are  approximately  normal  in  thickness,  while  those  of  the 
posterior  half,  9,  9,  are  enormously  thickened,  apparently  due  to  the  mechanical  com¬ 
pression  of  the  enlarged  right  seminal  vesicle  at  4',  4'. 
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Fig.  137.  Inflammation  of  the  Vesiculae  Seminales  and  Ampullae  in  a  Bull. 

(Fig s.  102  and  123  made  from  same  bull.)  On  the  left  normal  urinary  bladder,  seminal 
vesicles  and  ampullae  of  vasa  defferentia  for  comparison.  The  vesiculae  seminales  are 
contracted  and  somewhat  deformed  from  hardening  in  formalin. 

1,  1,  Greatly  enlarged,  adherent  vesiculae  seminales;  2,  2,  enlarged  ampullae  of  vasa 
defferentia;  3,  urinary  bladder;  4,  pelvic  urethra  covered  by  Wilson’s  muscle  and  pros¬ 
tate  gland;  5,  body  of  prostate. 

nancies,  with  4.4%  abortions  and  95.6%  calves.  Of  the  37  cows, 
30%  had  metritis,  24.3%  retained  placentae,  and  40.5%  milk  fever. 
The  mortality  of  the  new-born  calves  was  59.5%  (convulsions,  diar¬ 
rhea,  etc.),  13.5%  of  weak  calves  survived  and  21.6%  of  the  calves 
appeared  healthy.  There  were  four  other  breeds  in  the  herd,  among 
which  the  diseases  of  cows  and  calves  above  mentioned  were  not 
notable.  While  it  can  not  be  undeniably  shown  that  the  ampullo- 
semino-vesiculitis  caused  the  milk  fever  in  the  cows  and  the  fatal 
convulsions  in  the  calves,  no  other  hypothesis  presented  itself. 

Scanty  studies  in  this  field  render  it  impossible  generally  to  fix 
the  date  of  origin  of  these  diseases.  The  case  illustrated  in  Figures 
115-117  was  quite  certainly  congenital,  the  heifer  dam  having  been 
fruitlessly  bred  for  about  one  and  one-half  years  prior  to  her  con- 
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ception  which  resulted  in  this  diseased  bull.  Similarly,  the  bull, 
designated  by  Williams  ct  al24a  as  Case  120,  was  absolutely  sterile 
from  the  first  service  onward.  The  bull  was  well  matured,  physically 
vigorous,  copulated  promptly  and  apparently  naturally,  but  ejacu¬ 
lated  no  spermatozoa.  His  epididymes  and  vasa  defferentia  were 
blocked  by  pus,  inferentially  of  antenatal  origin.  It  has  already  been 
suggested  that  in  the  Belgian  colt  described  above,  the  disease  was 
probably  congenital.  Likewise  the  bull  whose  seminal  vesicles  are 
illustrated  in  Fig.  138,  infected  his  cows  from  the  first,  as  shown  in 
Table  II,  and  the  conclusion  seemed  justified  that  the  disease  was 
congenital,  although  possibly  the  abscess  formed  later. 

The  lesions  associated  with  ampullitis  and  semino-vesiculitis  vary 
widely.  The  location  of  the  ampullae  and  vesicles  is  such  that 
disease  of  them  may  involve  the  rectum,  the  urinary  organs  and 
other  adjacent  tissues.  Thus  in  the  case  described  by  Williams  and 
Bushnell,264  in  which  an  abscess  of  the  left  seminal  vesicle  had 
ruptured  into  the  rectum,  as  shown  in  Fig.  133,  there  existed  such 
extensive  adhesions  to  the  urinary  bladder  as  to  suggest  the  possi¬ 
bility  of  rupture  into  that  organ.  As  indicated  in  the  figure,  the 
abscess  had  so  compressed  the  terminus  of  the  left  ureter  that  the 
urine  had  been  retained  to  such  degree  as  to  cause  great  dilatation  of 
the  ureter  and  of  the  calyces  majores  or  pelvis  of  the  left  kidney,  lead¬ 
ing  to  almost  complete  atrophy  of  the  renal  tissue,  and  logically  re¬ 
sulting  in  corresponding  hypertrophy  of  the  right  gland.  The  left 
ampulla  was  also  compressed,  as  well  as  diseased,  so  that  its  canal 
was  essentially  closed,  which  signified  little,  since  the  left  testicle 
was  atrophic  and  created  few,  if  any  spermatozoa.  Unlike  the  kidney, 
the  testicle  is  not  known  to  become  distended  and  atrophied  because 
of  compression  of  the  vasa  defferentia  at  outlet.  Hence  epididymitis, 
as  suggested  in  Figs.  117-119,  effectively  blocks  the  passage  of 
spermatozoa  or  other  product,  and  eventually  leads  to  atrophy,  with 
macroscopic  appearance  of  fibrous  degeneration.  According  to 
Richter199  testicular  atrophy  in  the  goat  may  be  due  to  embry- 
ological  defects  in  the  vasa  efferentia,  as  a  result  of  which  they  fail 
to  become  canalized,  so  that  when  spermatogenesis  begins  the 
sperms  are  stalled  and  spermatocele  with  testicular  degeneration 
follows. 

I  he  vasa  efferentia  and  the  intricately  coiled  epididymal  tubules 
apparently  constitute  a  formidable  barrier  to  the  passage  of  bacterial 
invaders  in  either  direction  between  the  testicle  and  its  excretory 
system  of  canals.  Abscesses  occur  in  the  testicle,  frequently 


Fig.  138.  Abscess  of  Seminal  Vesicles  of  Bull  2  in  Table  II. 

1,  Pelvic  urethra  covered  by  Wilson's  muscle  and  prostate;  2,  body  of  prostate;  3, 
ampulla  of  the  right  vas  displaced  to  the  left  by  the  abscess;  4,  4,  right  seminal  vesicle 
nearly  normal  in  volume;  5,  5,  5,  large  abscess  of  left  seminal  vesicle  with  indurated 
walls;  6,  the  rectal  floor  adherent  to  the  abscess  and  showing  a  fistulous  opening  into 
the  rectum  through  which  the  abscess  contents  had  escaped;  7,  ventral  half  of  urinary 
bladder.  (Cornell  Veterinarian) 
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attributed  to  tubercle  bacilli  or  to  Bacillus  abortus,  but  the  invasion 
is  not  known  to  occur  through  the  vas  deferens. 

The  date  of  the  onset  of  ampullitis  and  semino-vesiculitis  is  not 
authentically  determinable.  The  Belgian  colt  described  above  appar¬ 
ently  came  to  breeding  age  with  the  disease  already  existing.  There 
was  no  observed  disease  of  unusual  character  in  the  small  stud 
where  he  was  born  and  tried  as  a  sire.  There  was  nothing  to  justify 
the  conclusion  that  he  had  become  infected  through  his  attempted 
service  as  a  sire.  The  duration  of  his  intrauterine  life  and  his  vigor 
at  birth  were  not  learned — he  may  have  been  carried  far  over  time 
and  born  diseased.  So  with  the  other  cases  described,  the  date  of 
the  onset  of  the  disease  is  commonly  unknown. 

Reliable  means  for  early  diagnosis  are  not  known,  but  must 
await  the  development  of  definite  lesions  which  are  clinically  recog¬ 
nizable  by  palpation.  Although  there  is  presumably  always  present 
a  pathological  invader,  it  is  not  at  present  practicable  to  recognize 
the  infecting  agent.  In  such  cases  as  shown  in  Fig.  133  there  is  a 
strong  probability  that  the  patient  may  react  to  the  test  for  brucel¬ 
losis,  but  that  does  not  show  that  the  Bang  bacillus  was  the  primary 
invader — the  original  disease  may  have  been  due  to  other  infection. 
1  he  difficulty  of  dependable  early  diagnosis  generally  bars  proper 
handling  until  the  male  has  infected  some  or  many  females,  except 
in  those  cases  in  which  he  is  unable  to  copulate. 

A  study  of  the  semen  provides  authentic  information  in  some 
very  important  respects.  1  he  presence  of  pus  in  the  ejaculate  gen¬ 
erally  indicates  suppuration  of  the  vasa  defferentia,  their  ampullae, 
or  the  vesiculae  seminales.  An  absence  of  spermatozoa  in  the  semen 
probably  usually  indicates  the  blocking  of  the  vasa  efferentia  with 
spermatozoa — spermatocele — or  it  is  due  to  epididymitis,  which 
bars  the  passage  of  semen  into  the  vasa  defferentia,  and  limits  the 
ejaculate  to  the  secretions  of  the  ampullae  and  vesiculae  seminales. 
The  presence  of  anatomically  normal,  non-motile  sperms  most  prob¬ 
ably  indicates  injury  from  some  virulent  invader  contacted  in  the 
vasa  detterentia  or  their  ampullae,  but  disease  of  the  tubuli  seminif- 
eri  may  be  responsible.  The  presence  of  structurally  defective 
spermatozoa,  whether  teratological  or  pathological,  such  as  shown  in 
Figures  127-129  and  28,  may  confidently  be  attributed  to  testicular 
disease. 

Although  it  may  be  difficult  or  impossible  to  authentically  assign 
given  defects  in  spermatozoa,  or  genital  diseases  of  the  female,  to  a 
given  male  organ,  a  reliable  clinical  diagnosis  may  be  made  by 
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studying:  (a)  the  fertility  of  the  sire  as  measured  by  the  ratio  of 
recognizable  pregnancies;  (b)  the  rate  of  abortions  or  “born  dead 
among  his  pregnancies;  (c)  the  duration  of  pregnancies  resulting  in 
the  birth  of  living  young;  (d)  the  vigor  of  the  new-born  young, 
including  the  occurrence  of  such  phenomena  as  retention  of  the 
meconium  (equine),  diarrhea  (equine  and  bovine),  and  pneumonia 
(bovine),  etc.;  and  of  puerperal  diseases  of  the  female  such  as  re¬ 
tained  placenta,  excessive  weight  of  placenta,  metritis,  etc.  Such 
clinical  data,  associated  with  adequate  study  of  the  stained  sper¬ 
matozoa,  and  the  clinical  examination  of  the  male  genital  organs, 
constitute  a  dependable  foundation  for  diagnosis  and  provide  the 
clinician  with  trustworthy  means  for  the  control  or  eradication  of 
the  disease.  But  first  of  all,  the  clinician  and  the  animal  husband¬ 
man  must  fully  realize  that  genital  diseases  are  not  a  mere  con¬ 
glomeration  of  “female  complaints”  as  taught  by  patent  medicine 
vendors,  but  that  reproduction  is  dependent  equally  upon  the  two 
sexes,  and  that  successful  animal  husbandry  depends  primarily  upon 
the  mating  of  two  healthy,  mature  animals. 

There  is  no  known  remedy  for  established  diseases  of  the  testicles, 
epididymes,  ampullae  of  the  vasa  defferentia  and  the  seminal  vesi¬ 
cles.  Lagerlof,114  Phillips  and  McKenzie1"'1  and  others  have  shown 
that,  by  elevating  the  temperature  of  the  pendant  scrotum  of  the  bull 
for  a  brief  interval,  the  testicles  become  disturbed  and  the  spermato¬ 
zoa  degenerate  structurally  and  physiologically,  so  that  the  animal 
becomes  sterile;  if  the  insulation  is  not  too  prolonged  or  severe,  the 
testicles  may  regain  their  physiological  function  and  elaborate  potent 
spermatozoa.  This  suggests  that,  as  in  other  diseases,  those  of  the 
male  genital  organs  may  sometimes  recover  if  timely  rest  is  ob¬ 
tained.  But  in  this  group  of  diseases  recognition  is  usually  impos¬ 
sible  until  after  the  pathological  changes  have  become  permanently 
fixed.  Such  was  the  experience  of  W.  L.  Hindmarsh,  Australia,  who 
relates  in  a  personal  communication,  that  in  a  large  herd,  almost  all 
cows  bred  to  the  old  herd  sires  suffered  much  from  metritis  and 
retained  afterbirth,  while  a  number  of  females  bred  to  a  young  bull 
calved  physiologically.  I  he  herd  was  negative  to  the  agglutination 
test  for  Bang’s  disease,  and  the  infection  was  attributed  to  strepto¬ 
cocci  and  colon  organisms. 

The  bull  whose  reproductive  system  is  illustrated  in  fig.  139, 
with  defects  of  the  ampullae,  seminal  vesicles  and  testicles,  also 
shows  an  abnormal  prostate,  which  is  uncommon  in  bulls.  His  pieg- 
nancies  were  much  abbreviated,  abortions  were  numerous  and  re¬ 
tained  afterbirth  highly  prevalent. 
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In..  139.  Diseased  testicles,  vasa  defferentia  and  vesiculae  seminales  from  a  pure¬ 
bred  bull  in  a  herd  officially  accredited  free  of  tuberculosis  and  Bacillus  abortus,  with 
the  genital  tract  of  a  normal  bull  as  check. 

A,  Healthy  genital  organs,  lettering  as  in  B.  B.  1,  1,  the  vasa  defferentia;  2,  2,  the 
enlarged  ampullae  of  the  vasa  defferentia  which  end  bluntly  anteriorly  instead  of 
tapering  gently  as  in  health;  3,  the  enlarged,  edematous  seminal  vesicles,  the  right  one 
having  been  congenitally  abnormal,  bent  at  right  angles  to  the  long  axis  of  the  pelvic 
urethra;  4,  the  body  of  the  prostate,  enlarged;  S,  adhesions  of  the  parietal,  to  the 
visceral  peritoneum  of  the  scrotum;  o,  surface  of  the  testicle  roughened  by  general 
adhesions  between  the  peritoneal  layers;  7,  prominent  adhesions;  8,  body  of  epididy¬ 
mis;  9,  vas  deferens. 

No  remedy  is  known  for  this  group  of  diseases.  No  vaccine  admin¬ 
istered  to  bull,  cow  or  calf  could  be  of  avail.  The  only  known  path 
of  safety  is  the  discard  of  the  defective  sire. 

The  bull  whose  reproductive  system  is  displayed  in  Fig  139  with 
disease  of  the  ampullae,  seminal  vesicles  and  testicles  also  shows  pro¬ 
static  disease,  which  is  unusual.  His  pregnancies  were  much  abbre¬ 
viated,  abortions  were  numerous  and  retained  afterbirth  highly  prev¬ 
alent. 
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Prostatitis 

Prostatitis  is  rarely  observed  in  domestic  animals  except  in  the 
dog,  where  it  is  not  uncommon  in  aged  animals.  The  chief  clinical 
symptom  is  difficult  urination.  The  diagnosis  is  somewhat  readily 
made  by  digital  palpation  of  the  pelvic  urethra  per  rectum.  Compared 
with  that  of  a  healthy  dog,  the  gland  is  enlarged,  hard,  or  sometimes 
fluctuant  from  the  formation  of  an  abscess. 

Prostatitis  is  technically  operable  but  is  rarely,  if  ever,  advisable 
from  the  standpoint  of  the  restoration  of  valuable  reproductive 
power.  The  dog  is  usually  old;  the  function  of  the  gland  is  not  re- 
storable  and  therefore  the  dog  cannot  logically  be  made  a  desirable 
sire.  Sentimentally,  the  life  of  the  dog  may  be  prolonged  by  a  surgical 
operation  upon  the  gland  itself,  or  according  to  some  writers,  the 
prostatitis  may  be  ameliorated  by  castration. 

Diseases  of  the  Gians,  Prepuce  and  Sheath 

Balanitis 

The  glans  penis,  prepuce,  and  sheath  of  solipeds  are  comparatively 
well  protected  by  a  hairless  membrane  somewhat  intermediate  be¬ 
tween  skin  and  mucous  membrane.  It  is  well  supplied  with  sebaceous 
glands  which  excrete  a  smegma  having  a  characteristic  odor.  The 
parts  are  not  strikingly  vulnerable  to  invasion  by  pathogenic  forces. 
The  outstanding  exception  is  the  virus  already  described  as  vesicular 
venereal  disease.  The  urethral  opening  and  the  ventral  surface  of  the 
preputial  ring  or  fornix  are  also  invaded,  as  already  described,  by  the 
infection  designated  bursatte. 

Collections  of  sebum  or  smegma  sometimes  accumulate  upon  the 
glans  and  within  the  sheath  and  prepuce  and,  undergoing  desiccation, 
become  hardened  masses  which  irritate  the  parts  and  may  lead  to 
suppuration.  This  is  observed  chiefly  in  geldings.  If  the  colt  is  cas¬ 
trated  early,  the  penis,  prepuce,  and  sheath  are  arrested  in  develop¬ 
ment  and  the  animal  fails  in  some  cases  to  protrude  the  penis  during 
urination.  Masses  of  smegma  sometimes  accumulate  in  the  fossa 
navicularis  or  the  urethral  sinus  about  the  urethral  opening  and  may 
so  compress  the  canal  that  urination  becomes  difficult.  These  accumu¬ 
lations  of  smegma  occur  mostly  in  geldings,  apparently  owing  to  the 
inhibition  of  castration  upon  sexual  functions. 

Phimosis  and  paraphimosis  are  sometimes  observed  in  the  stallion, 
usually  following  traumatic  injury.  The  phimosis  is  usually  caused 
by  a  narrowing  of  the  preputial  orifice  due  to  inflammation  of  the 
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parts.  Paraphimosis  in  the  stallion  is  most  frequently  the  result  of 
traumatic  injury,  followed  by  swelling,  with  the  increased  weight, 
and  paralysis  of  the  retractor  muscles  of  the  organ.  Paraphimosis  is 
also  a  prominent  phenomenon  in  dourine  of  the  stallion,  owing  appar¬ 
ently  to  the  advent  of  lesions  in  the  spinal  cord  somewhat  resembling 
those  ot  syphilis  in  man.  Paraphimosis  also  occurs  in  both  stallions 
and  geldings  in  conjunction  with  spinal  diseases. 

The  method  of  handling  is  dictated  by  the  character  of  the  indi¬ 
vidual  case:  it  may  call  for  the  mechanical  suspension  of  the  penis 
in  order  to  ameliorate  the  edema  due  to  gravity  in  the  weakened 
organ;  it  may  demand  amputation  of  the  penis,  as  already  described. 

I  he  glans,  prepuce,  and  penis  of  ruminants  and  swine  are  covered 
with  extremely  delicate,  highly  sensitive  mucosa  which  is  vulnerable 
to  numerous  pathogenic  invaders.  Accordingly  primary  penial  tuber¬ 
culosis  of  the  bull,  as  already  described,  constitutes  a  highly  impor¬ 
tant  peril  to  the  herd  sire  when  caused  to  copulate  with  a  cow  suffer¬ 
ing  from  genital  tuberculosis.  Ruminant  and  swine  males  commonly 
show  the  nodules  of  injections  vaginitis  in  the  mucosa  of  the  glans 
and  prepuce,  usually  in  a  mild,  unimportant  type.  Dairy  bulls,  how¬ 
ever.  not  infrequently  show  important  lesions  like  those  of  Fig.  102, 
which  may  be  so  virulent  as  to  bar  coitus  owing  to  the  severe  balanitis. 
Its  handling  has  already  been  discussed. 

Owing  to  coital  rupture  of  the  prepuce,  as  indicated  in  Fig.  68, 
or  because  of  other  injuries  or  disease  the  prepuce  may  become  ad¬ 
herent  to  the  glans  and  prevent  coitus.  So  far  as  known  the  lesion 
is  beyond  remedy.  The  enthusiastic  advocates  of  artificial  insemina¬ 
tion  might  claim  that  the  potential  loss  of  a  valued  sire  might  be 
evaded  through  the  procuring  of  semen  from  him  by  masturbation, 
but  such  course  presents  important  objections. 

The  prepuce  of  the  ruminant,  as  indicated  in  Fig.  66,  is  completely 
fused  with  the  mucosa  of  the  glans  at  the  time  of  birth,  and  the  two 
lamellae  of  mucosa  separate  as  the  young  male  nears  puberty,  after 
which  he  is  able  to  protrude  the  penis.  If  the  calf  is  castrated  very 
early,  the  preputial  sac  does  not  develop  and  the  steer  unavoidably 
urinates  within  his  sheath  throughout  life.  So  it  occurs  that  steers 
sometimes  suffer  severely  or  even  mortally  from  infection  within  the 
sheath.  The  pathology  of  the  disease  has  not  been  determined.  I  have 
observed  it  in  a  herd  of  steers  where  a  majority  of  individuals  were 
importantly  diseased,  requiring  extensive  incisions  in  order  to  permit 
the  escape  of  highly  fetid  pus  and  large  masses  of  necrotic  connective 
tissue:  some  of  the  animals  succumbed. 
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Post-coital  Urethral  Hemorrhage 

Injuries  to  the  penis,  prepuce,  or  sheath  naturally  lead  to  hemor¬ 
rhage  in  some  cases.  The  injuries  may  result  from  coitus,  already  con¬ 
sidered.  and  I  have  known  it  to  occur  when  obtaining  bull  semen  for 
artificial  insemination  by  the  use  of  an  artificial  vagina.  When  adult 
bulls  are  caused  to  serve  immature  heifers,  and  especially  when  geni¬ 
tal  hypoplasia  is  present,  laceration  of  the  prepuce  with  consequent 
hemorrhage  is  invited. 

I  have  observed  profuse  hemorrhage  from  the  urethra  after  each 
coitus  by  a  thoroughbred  stallion.  After  the  stallion  dismounted,  there 
was  a  gush  of  blood  amounting  to  about  one  pint.  The  source  of  origin 
of  the  hemorrhage  was  not  determined.  It  probably  came  from  the 
seminal  vesicles.  I  failed  to  learn  of  the  fertility  of  the  animal. 


Chapter  XXVII 

DISEASES  OF  THE  FEMALE  GENITAL  ORGANS 

/CONSIDERATION  has  already  been  given  to  hereditary  and 
congenital  defects  and  to  hypoplastic  development  of  the  genital 
organs  of  the  new-born.  Tumors  of  the  organs  of  reproduction,  and 
infections  believed  to  have  a  special  affinity  for  the  genital  organs 
have  also  been  described.  There  remains  an  endless  variety  of  dis¬ 
eases  involving  one  or  more  organs,  largely  ascribed  to  infections, 
errors  in  diet  (want  of  vitamins  or  minerals),  defective  functioning 
of  the  hormone  system,  etc. 

Atretic  Graffian  Follicles 

Schmaltz1'  cites  Kappeli  as  having  enumerated  in  the  ovaries  of 
heifer  calves  aged  three  months  an  average  of  75,000  Graffian  folli¬ 
cles;  at  three  years  the  number  has  dropped  to  21,000,  and  after  ten 
years  to  2500.  Dairy  heifers  commence  to  ovulate  as  early  as  six 
months  post-natal  and  ideally  ovulate  at  intervals  of  about  21  days. 
1  he  common  practice  is  to  breed  a  dairy  heifer  at  15  months,  at 
which  date  she  should  hypothetically  have  ovulated  13  times.  After 
the  termination  of  her  first  pregnancy  she  probably  ovulates  first  at 
30  days  post-partum,  and  if  rebred  at  80  days  so  that  she  may  again 
calve  within  one  year  she  will  be  served  at  her  third  ovulation.  Hypo¬ 
thetically  then  when  a  cow  has  reached  three  years  she  will  have  dis¬ 
charged  16  ova,  while  the  number  of  ova  within  her  ovaries  will  have 
been  reduced  from  75,000  to  21,000,  or  54,000  ova  will  have  dis¬ 
appeared,  all  of  which,  except  16,  will  have  vanished  unseen. 

I  he  many  thousands  of  vanishing  ova  are  said  to  have  disappeared 
owing  to  atresia  or  atrophy.  In  general  the  atresia  may  be  regarded 
as  normal,  but  in  numerous  cases  there  are  definite  evidences  of  patho¬ 
logical  processes.  Thus  in  Fig.  41  are  shown  ovaries  of  a  fetus  and 
of  a  heifer  calf  with  hemorrhages  into  follicles  of  gigantic  ovaries, 
closely  simulating  the  hemorrhages  into  the  ruptured  sacs  after  ovu¬ 
lation.  \\  riters  now  and  then  relate  finding  ripe  ovisacs  in  a  fetus; 
rarely  a  new-born  heifer  develops  nymphomania  and  numerous  clini¬ 
cal  evidences  of  disease  of  the  ovisacs  are  noted.  When  heifers  reach 
breeding  age  there  are  frequently  observed  ovaries  with  countless 
cysts  up  to  4  mm.  in  diameter,  which  presumably  contain  no  ova. 
Careful  study  of  these  has  not  been  made  but  limited  observation 
indicates  that  such  animals  are  of  low  fertility  and  that  the  numerous 
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defective  follicles  signify  defective  ovarian  function.  My  impression 
is  that  the  phenomenon  is  chiefly  the  result  of  genital  hypoplasia 
owing  to  erroneous  handling  of  the  young  calf,  or  it  is  present  at 
birth  as  a  congenital  defect. 

Some  writers  record  laboratory  studies  of  such  ovaries  but  provide 
no  clear  explanation  of  their  etiology.  The  most  popular  hypotheses 
are  that  the  atresia  is  due  to  deficient  vitamins  in  the  food  or  to  dis¬ 
turbances  in  endocrine  secretions.  What  appears  most  informative 
is  the  enormous  normal  atresia  of  the  follicles  during  the  early  years 
of  life.  The  conclusion  cannot  well  be  avoided  that  the  atresia  is  not 
uniform  in  degree  and  that  in  some  cases  the  defective  ovum  may 
be  sufficiently  developed  that  a  ripe  ovisac  forms  and  ruptures  fol¬ 
lowed  by  fertilization  and  an  imperfect  new  individual — amorphous, 
acardiac,  asexual,  and  endless  arrests  in  development  referable  to 
the  defective  Graffian  follicle.  It  has  been  asserted  that  in  some  cases 
a  cow  or  other  female  does  not  ovulate  at  a  given  estrum.  It  is  not 
readily  proven  or  disproven.  The  evidence  is  strong  that  the  atrophy 
or  arrest  in  a  given  follicle  may  be  of  such  a  character  that  the  sac 
will  not  rupture,  although  sufficiently  developed  to  induce  heat;  or 
that  it  may  rupture  and  discharge  an  ovum  not  capable  of  fertiliza¬ 
tion;  or  that  it  is  capable  of  fertilization  but  incapable  of  independent 
existence  although  viable  if  it  makes  vascular  anastomosis  with  a 
viable  twin  or  litter  mate,  as  in  acardiac  monsters;  or  the  ovum  may 
have  reached  such  maturity  that  it  may  develop  independently  into 
some  type  of  monster. 

Clinical  observation  teaches  that  the  development  of  the  follicles 
is  under  the  control  of  physiological  and  psychological  forces.  If  a 
cow  suckles  her  young  she  does  not  come  in  estrum  so  early  as  the 
dairy  cow  from  which  the  calf  is  separated  at  birth,  although  the  food 
(vitamins,  minerals),  the  endocrine  secretions,  the  housing  and  han¬ 
dling  remain  the  same  in  each  case.  The  female  rabbit  and  cat  are 
said  to  not  ovulate  except  coitus  occurs.  The  coitus  may  be  performed 
by  a  vasectomised  male,  after  which  pseudo-pregnancy  occurs.  It  is 
not  known  that  coitus  does  not  stimulate  physiological  ovulation  in 
all  species  of  mammals.  The  psychological  forces  apparently  exert  a 
profound  influence  upon  ovulation.  1  hus  in  1  able  XI,  and  in  all 
other  observations  available  for  study,  the  dairy  cows,  deprived  im¬ 
mediately  of  their  calves,  show  highly  erratic  heat  cycles  following 
calving;  most  services  go  awry,  the  pregnancies  induced  are  unsafe, 
the  duration  of  gestation  abbreviated,  and  most  twins,  defectives, 
and  monsters  occur  among  the  early  conceptions  the  propet  de¬ 
velopment  of  the  ovisac  and  its  contained  ovum  have  been  upset. 


Nymphomania 
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Uncomplicated  ovaritis  in  domestic  animals  is  rare.  There  is  ob¬ 
served  in  the  cow  an  adhesive  inflammatory  process  between  the  pa¬ 
vilion.  the  ovarian  pocket  and  the  ovary  (Fig.  140)  which  may  justify 
the  inference  that  it  is  fundamentally  salpingitis  or  pavilionitis,  rather 
than  ovaritis.  This  leads  in  some  instances  to  tubo-ovarian  abscess, 
causing  complete  destruction  of  the  ovary. 

The  diagnosis  of  such  peri-ovaritis  can  usually  be  authentically 
made  in  the  cow  by  rectal  palpation.  In  some  cases  adhesive  strands 
are  palpated  which  loosely  bind  the  ovary  to  adjacent  structures. 
Usually  the  ovary  is  completely  encapsulated  and  can  be  recognized 
only  as  a  spheroidal  node  in  the  ovarian  area,  rather  than  as  the 
naked,  directly  palpable  gland.  If  but  one  gland  is  involved,  it  may 
be  removed  in  well  selected  cases,  and  the  cow  permitted  to  breed 
upon  the  other  side.  Usually  there  is  no  occasion  for  the  removal. 

Cystic  Degeneration  of  the  Ovisacs 
Nymphomania 

Nymphomania  occurs  in  all  domestic  mammals.  The  nymphomania 
of  cows  constitutes  the  most  interesting  and  economically  important 
type  of  mental  disease  known  in  veterinary  medicine.  It  has  not  been 
sufficiently  studied  histologically  or  endocrinologically  to  justify  any 
designation  based  upon  its  pathology.  The  term  “nymphomania”  i.e. 
sexual  insanity,  based  upon  its  clinical  phenomena,  furnishes  its  best 
definition. 

Bovine  nymphomania  is  most  common  in  cows  of  dairy  breeds  and 
attacks  with  greatest  frequency  those  which  are  very  high  milkers.  I 
have  observed  typical  cases  of  nymphomania  in  dairy  heifers  not 
known  to  have  been  pregnant.  Hence  it  would  appear  that,  while 
heavy  milking  may  largely  prepare  the  way,  it  is  not  essential  to 
the  development  of  the  disease.  Furthermore  I  have  observed  typical 
nymphomania  in  Hereford  heifers,  a  pure  beef  breed.  W.  W.  Wil¬ 
liams  has  observed  nymphomania  in  dairy  heifer  calves  only  six  to 
eight  months  old,  arresting  the  growth  of  the  calf  and  producing 
early  senility,  rendering  the  animal  worthless.  Nymphomania  is  un¬ 
known  in  pregnant,  and  in  castrated  females. 

The  advent  of  the  disease  is  so  erratic  that  it  is  of  little  value  as 
a  basis  for  determining  the  cause.  Its  appearance  in  young,  unbred 
heifers  or  in  those  which  have  been  bred  without  recognized  concep¬ 
tion  has  supplied  no  clue  to  the  cause  of  the  affection.  It  is  observed 
most  frequently  in  young  cows  which  have  calved  or  aborted  two  or 


Fio.  140.  Pair  of  Adherent  Bovine  Ovaries. 

L,  Ligament  of  ovary;  O,  ovary;  Ov,  oviduct;  1,  ostium  abdominule  of  the  oviduct;  2,  2,  bands  of  adhesions  between  the  ovary, 

mesosalpinx  and  oviduct. 
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three  times.  Such  animals  are  far  more  numerous  than  those  which 
have  calved  four  or  more  times,  which  are  the  healthiest  cows,  and 
generally  most  resistant  to  disease.  Nymphomania  is  spectacularly 
linked  with  heavy  milking.  Fig.  141  illustrates  a  cow  famous  as  the 
first  in  the  United  States  to  exceed  forty  pounds  of  butter  in  a  week. 
Somewhat  similar  occurrences  are  frequent.  High  milking  is  asso¬ 
ciated  with  a  rich  diet  and  limited  physical  exercise,  but  the  appear¬ 
ance  of  the  disease  in  beef  heifers,  living  entirely  upon  grass  in  the 
open  field,  staggers  the  conclusion  that  the  basic  cause  is  high  feeding 
and  close  confinement. 

In  that  great  majority  of  cases  which  occur  in  pluripara,  the  dis¬ 
ease  appears  at  almost  any  period  after  parturition.  Numerous  cases 
become  obvious  within  ten  to  thirty  days  post-partum,  and  according 
to  my  observations  these  cases  are  especially  severe.  Thus  in  the 
cow  illustrated  in  Fig.  141,  her  record  for  butterfat  production  was 
spectacular,  and  her  lactation  was  wrecked  within  a  few  days.  While 
discussing  the  post-partum  interval  before  rebreeding  it  was  held 
that  post-partum  estrum  at  earlier  than  60  days  borders  upon  the 
pathological.  Only  a  minority  of  cases  appear  early  post-partum. 
Sometimes  the  disease  develops  after  repeated  unsuccessful  services, 
and  in  cows  which  have  been  held  out  of  breeding  for  prolonged 
periods. 

The  behavior  of  the  cow  at  the  close  of  the  prior  pregnancy  has 
thus  far  afforded  no  definite  clue  to  the  fundamental  cause.  Fre¬ 
quently  the  cow  has  aborted,  or  has  suffered  from  retained  afterbirth 
or  metritis,  while  in  numerous  cases  the  parturition  and  the  puer- 
perium  have  been  considered  as  physiological.  In  some  cases  vaginal 
prolapse  may  have  been  observed  during  pregnancy,  or  the  prolapse 
may  develop  during  the  nymphomania;  sometimes  there  are  present 
various  diseases  of  Gartner’s  ducts  and  Bartholin’s  glands.  The 
constant  pathological  heat  and  the  persistent  relaxation  lower  the 
general  resistance  to  infection.  The  nymphomaniac  cow  usually  has 
a  mucopurulent  vaginal  discharge,  which  generally  ceases  imme¬ 
diately  when  the  pathological  estrum  disappears,  unless  the  accessory 
glands  are  involved. 

The  onset  of  nymphomania  is  usually,  but  not  always,  abrupt.  In 
some  cases,  estrum  seems  infrequent  for  a  time,  or  the  opposite 
phenomenon  of  an  abbreviated  heat  cycle  and  prolonged  estrum  pre¬ 
vails.  The  cow  may  be  in  estrum  every  7  to  10  days  and  the  heat  be 
marked  for  2  to  4  days.  On  the  whole,  when  the  onset  is  not  abrupt, 
the  estrual  cycle  is  unstable  and  vacillating. 

The  cows  which  suffer  most  frequently  are  those  which  are  largely 


Fig.  141.  Nymphomania  of  Cow. 

1,  The  healthy  animal;  2,  rear,  and  3,  side  view  after  the  onset  of  nymphomania; 
4,  the  recovered  animal,  the  pelvic  ligaments  remaining  sunken  to  some  degree. 
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stanchioned,  and  are  not  free  to  exhibit  fully  their  erratic  behavior. 
Numerous  cases  are  first  revealed  by  unnatural  bellowing.  The  bel¬ 
lowing  is  of  increased  frequency  and  the  voice  is  of  definitely  lower 
pitch.  The  lowering  of  the  pitch  increases  with  the  intensity  of  the 
disease,  until  the  bellowing  is  readily  mistaken  for  that  of  a  bull:  the 
cow  becomes  a  b idler. 

When  brought  into  the  presence  of  other  cows,  the  affected  animal 
mounts  her  associates  or  permits  them  to  mount  her.  Generally, 
though  not  universally,  she  will  accept  the  bull  repeatedly.  In  the 
more  severe  cases  the  nymphomaniac  will  mount,  or  attempt  to  mount, 
other  species  of  animals,  or  she  may  mount  an  attendant  not  on  his 
guard.  In  rare  cases  the  cow  will  mount  a  low  stall  partition  or  other 
inanimate  object,  and  sometimes  attack  a  man  as  would  an  infuriated 
bull. 

Along  with  the  bellowing  and  coital  mimicry,  there  appears  a 
highly  significant,  so-called  relaxation  of  the  pelvic  ligaments  with 
spectacular  changes  in  the  morphology  of  the  buttocks.  This  phe¬ 
nomenon  is  well  shown  in  Fig.  141  in  which  the  famous  cow,  K.  P. 
Pontiac  Lass,  is  shown  before,  during  and  after  nymphomania.  The 
phenomenon  has  been  likened  to  an  exaggeration  of  the  relaxation 
of  the  pelvic  ligaments  immediately  prior  to  calving  or  aborting. 
Such  relaxation,  though  assumed  to  occur  in  all  species  of  females 
just  prior  to  parturition,  is  by  far  most  evident  in  the  cow.  The  pre¬ 
parturient  relaxation  is  very  inconspicuous  when  compared  with 
that  of  nymphomania.  The  phenomenon  is  generally  ascribed  to  a 
relaxation  of  the  sacrosciatic  ligaments.  The  hypothesis  is  difficult 
to  follow. 

A  study  of  Fig.  142  will  show  that  the  bovine  pelvis  is  quite  evenly 
balanced  upon  the  head  of  the  femur.  When  the  animal  is  in  the 
standing  position,  the  weight  of  the  vast  abdominal  viscera  is  chiefly 
sustained  as  in  a  hammock  by  the  abdominal  muscles  and  the  power¬ 
ful  linea  alba.  These,  acting  upon  the  pubic  brim  and  sternum,  serve 
to  prevent  the  pelvis  from  tilting  forward  upon  the  head  of  the  femur. 
When  the  prepubian  tendon  ruptures,  as  occurs  in  the  pregnant  mare 
(Fig.  167),  the  pelvis  becomes  tilted  with  depression  of  the  cephalic 
end  of  the  ilium  and  elevation  of  the  ischial  tuberosities.  So  in  nym¬ 
phomania,  as  illustrated  in  Figs.  141-42,  the  pelvis  tilts  forward  upon 
the  head  of  the  femur,  the  ilial  tuberosities  drop,  and  the  ischial  tu¬ 
berosities  move  dorsal  ward.  The  sacrum  largely  retains  its  relation 
with  the  ossa  innominata,  the  lumbo-sacral  articulation  bends  ven¬ 
tral  wards,  and  the  sacro-coccygeal  articulation  becomes  elevated. 
The  abdominal  floor  sags  and  the  abdominal  viscera  tend  to  drop 


Fig.  142.  The  Pelvic  Ligaments  of  the  Cow. 

1,  Central  portion  of  sacro-sciatic  ligament;  T,  perineal  border  of  ligament;  2,  ischial  portion  of  sacro-sciatic  liga¬ 
ment;  3,  sacral  portion;  4,  depressor  coccygeus  muscle;  /,  /,  internal  ilial  tuberosity;  C,  C,  coccygeal  muscles;  El, 
external  ilial  tuberosity;  Is,  ischial  tuberosity;  Sc,  sciatic  nerve. 
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away  from  the  pelvis  and  Hank.  This  movement  of  the  viscera  away 
from  the  pelvic  cavity  creates  a  partial  vacuum,  and  the  sacrosciatic 
ligaments,  with  the  muscles  covering  them,  drop  inward. 

The  relaxation  of  the  pelvic  structures  disturbs  the  locomotor 
equilibrium  of  the  posterior  parts,  so  that  the  gait  is  unsteady  and 
erratic.  This  predisposes  the  patient  to  fractures  of  the  pelvis  and 


Fig.  143.  Nymphomaniac  Cysts  and  Cystic  Corpora  Lutea  of  Bovine  Ovaries. 

1,  Nymphomaniac  cysts;  2,  cystic  oviduct  and  corpus  luteum;  a,  cystic  pavilion;  b, 
cystic  oviduct;  c,  cornu;  d,  cystic  corpus  luteum;  3,  e,  encapsuled  corpus  luteum;  /, 
ostium  abdominale  of  oviduct. 


posterior  limbs,  when  mounting,  or  being  mounted  by  other  cattle. 
It  seems  also  that  the  bones  become  unduly  fragile,  as  contended  bv 
Kiist.112 

The  nymphomaniac  cow  discharges  varying  quantities  of  thin  mu¬ 
cus  from  the  vagina  similar  to  that  observed  in  heat.  As  the  disease 
progresses,  the  uterus,  vagina,  and  vulva  become  atonic  and  the 
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genital  discharge  may  become  muco-purulent.  The  patient  becomes 
emaciated,  and  t he  hair  rough  and  lustreless. 

Rectal  palpation  reveals  one  or  more  cysts  in  the  ovaries,  usually 
varying  between  1  and  2.5  inches  in  diameter.  In  volume  they  occupy 
a  middle  ground  between  the  small,  multiple  congenital  cysts  of  Fig. 
41  and  the  voluminous,  solitary  cysts  of  Figs.  56  and  60.  Rarely  only 
a  single  cyst  is  found.  Usually  two  or  more  cysts  are  present  and 
both  ovaries  are  commonly  involved. 

The  walls  of  the  cysts  are  thin  and  tense.  They  may  usually  be 
ruptured  by  manual  compression  per  vaginam,  but  in  some  cases  are 
too  firm  to  permit  this.  They  differ  markedly  in  this  respect  from  the 
physiological  ovisac,  which  is  distinctly  smaller,  rarely  more  than 
0.5  inch  in  diameter  and,  with  its  thin  walls,  must  be  palpated  gently 
lest  rupture  occur. 

So  far  as  may  be  determined,  the  cysts  of  nymphomania  are  ex¬ 
clusively  the  result  of  pathological  changes  in  the  ovisacs  which  de¬ 
stroy  the  primitive  ovum  and  cause  an  excessive  secretion  of  follicu¬ 
lar  liquid,  imprisoned  by  tough  follicular  walls.  They  have  not  been 
adequately  studied  histologically  or  chemically.  No  ovum  and  no 
lutein  tissue  have  been  found  in  them.  Cystic  corpora  lutea,  to  be  de¬ 
scribed  later,  may  be  of  similar  form,  size,  and  consistency  to  those 
of  nymphomania,  and  may  cause  confusion  in  diagnosis.  So  far  as 
known,  cystic  degeneration  of  the  corpus  luteum  does  not  cause 
nymphomania,  but  instead  bars  heat  over  a  long  period  of  time. 

Nymphomania  has  not  been  produced  experimentally.  Instances 
occur  suggestive  of  heredity:  a  nymphomaniac  cow,  and  one  or  more 
nymphomaniac  daughters  and  granddaughters,  are  sometimes  simul¬ 
taneously  discarded.  Table  VIII  shows  a  remarkably  high  ratio  of 
nymphomania  in  the  daughters,  granddaughters,  and  great  grand¬ 
daughters  of  Sire  X. 

The  fundamental  cause  of  nymphomania — the  cause  of  the  follicu¬ 
lar  cystic  degeneration — is  unknown.  Hypothetically  it  is  attributed 
to  an  endocrine  disturbance,  but  it  is  not  known  which  of  the  endo¬ 
crine  glands  is  at  fault.  Ovariectomy  terminates  the  disease. 

The  prognosis  is  unfavorable  when  prolonged  history  of  reproduc¬ 
tion  is  used  as  a  meter.  Generally,  as  in  other  genital  diseases,  an 
abbreviated  history  is  applied  as  a  standard  for  measurement  and  the 
prognosis  may  be  made  to  appear  fair.  Thus  Fig.  141  may  indicate 
to  the  casual  reader  that  the  cow  made  a  brilliant  recovery.  I  he  illus¬ 
tration  fails  to  show  that  the  cow  was  sterile  for  about  four  years, 
with  the  inevitable  expense  of  keep  and  veterinary  service,  that  the 
calf  was  non-viable  and  perished  when  only  a  few  days  old,  or  that 
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the  cow  reacted  to  tuberculin  and  was  destroyed.  Or  if  we  turn  to  the 
bovine  monster  illustrated  in  Fig.  26  as  an  example,  it  is  found  that 
the  cow  had  been  handled  for  nymphomania  prior  to  conception.  In 
'Fable  VIII  with  a  high  prevalence  of  nymphomania,  seven  cows, 
handled  nine  times  for  nymphomania,  produced  after  treatment  a 
total  of  five  calves.  One  of  these  (No.  12),  was  handled  twice  for 
nymphomania.  She  produced  one  daughter  which  was  bred  (No.  12') 
which  also  had  nymphomania.  Williams  and  Williams241  report  34 
cases,  seven  of  which  had  calved,  ten  were  pregnant,  ten  had  appar¬ 
ently  recovered  but  were  not  yet  pregnant  and  seven  had  been  de¬ 
stroyed  as  hopeless.  An  equal  number  had  calved  once  (21  per  cent  ) 
and  had  then  been  destroyed  as  non-breeders.  One  had  calved  and 
was  again  pregnant.  The  meter  applied  covered  too  brief  a  period  to 
reveal  the  ultimate  economic  result.  When  discussing  twins  in  Chap¬ 
ter  III.  it  was  noted  that  there  was  an  apparent  linkage  between 
nymphomania  and  twins.  Clapp1  was  cited  as  having  shown  that 
twinning  is  highly  probable  if  the  cow  is  bred  early  during  the  conva¬ 
lescence  from  nymphomania.  The  cow  illustrated  in  Fig.  141  had 
aborted  twins  in  her  second  prior  gestation.  The  twin  ratio  is  exces¬ 
sive  in  Table  VIII,  along  with  the  high  incidence  of  nymphomania. 
The  ultimate  prognosis  of  nymphomania,  according  to  the  meter  ad¬ 
vocated  in  this  treatise,  contemplates  the  ratio  of  affected  cows  which 
so  far  recover  that  they  again  produce  calves,  the  number  of  calves 
produced  by  each  and  their  quality.  The  data  for  such  prognosis  do 
not  justify  a  final  conclusion.  The  outlook  appears  discouraging. 

No  satisfactory  method  of  handling  has  yet  been  devised.  The 
fact  that  the  removal  of  the  ovaries  terminates  the  malady  suggests 
that  the  immediate  cause  of  the  symptoms  is  the  cystic  degeneration 
of  the  ovisacs,  and  that  consequently  the  prompt  rupture  of  the  cysts 
should  prove  beneficial.  Clinical  experience  partly  justifies  this  be¬ 
lief.  The  records  are  incomplete  because  as  a  rule  they  fail  to  indicate 
the  promptness  with  which  each  recurring  cyst  is  ruptured.  The  rup¬ 
tures  have  been  chiefly  carried  out  by  the  veterinarian  in  person,  and 
in  a  large  ratio  of  cases  he  is  unable  to  give  constant  attention.  Clapp21 
submits  data  upon  twenty-two  cows  handled  because  of  cystic  ovaries, 
of  which  five  suffered  a  second  time  after  recovery  from  the  first 
attack  and  having  been  pregnant.  Twenty-six  pregnancies  followed 
the  twenty-seven  cases.  Apparently  the  milder  cases  were  not  classed 
as  nymphomaniacs  and,  since  the  cysts  were  ruptured  early,  the 
extreme  symptoms  were  not  developed.  It  seems  clear  that  Clapp, 
as  manager  of  the  herd,  in  constant  attendance,  and  cooperating  with 
a  highly  capable  veterinarian,  had  excellent  results.  The  final  breed- 
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ing  efficiency  of  the  cows  and  the  quality  of  the  progeny  are  not  re¬ 
vealed.  The  inevitable  conclusion  is  that  it  is  highly  advisable  that 
the  cow  be  subjected  to  constant  handling  and  that  each  cyst  be 
promptly  ruptured.  As  a  rule  the  veterinarian  is  not  in  a  position  to 
do  this  personally.  Some  would  criticize  the  plan  of  Clapp,  in  which 
a  layman  ruptures  the  cysts  under  the  general  supervision  of  the  herd 
veterinarian.  In  most  cases  it  is  the  only  plan  within  economic  bounds 
by  which  the  prompt  destruction  of  the  cysts  may  be  accomplished, 
and  is  deserving  of  thoughtful  consideration. 

The  administration  of  various  endocrine  substances  has  been 
tried,  but  has  not  yet  achieved  definite  results.  Williams  and  Wil¬ 
liams24'  tested  whole  ovarian  extract,  extract  of  the  corpus  luteum, 
adrenalin  and  pituitrin  upon  numerous  cases,  but  attained  no  out¬ 
standing  success  with  any. 

Spaying  eliminates  the  disease,  and  should  be  invoked  in  those 
cases  where  the  outlook  for  economic  recovery  is  bad.  If  applied 
early  during  good  lactation,  the  value  of  the  cow  as  a  dairy  animal 
may  be  prolonged.  Generally  it  may  be  relied  upon  as  an  important 
aid  in  restoring  the  physical  health,  and  will  materially  enhance  the 
value  of  the  animal  for  slaughter. 

During  the  course  of  the  malady  the  cow  should  be  carefully 
and  liberally  fed.  It  is  vain  to  expect  that,  in  severe  cases  like  Fig. 
141,  the  general  state  of  nutrition  may  be  maintained,  "khe  fact  that 
nymphomania  rarely  occurs  in  virgin  heifers  of  the  beef  breeds  kept 
wholly  at  pasture,  and  that  most  cases  involve  closely  stabled  cows 
suggests  that  the  patient  be  given  abundant  freedom,  preferably  at 
pasture.  She  should  be  isolated  to  prevent  her  from  mounting  or  being 
mounted  by  other  animals. 

When  a  nymphomaniac  cow  has  apparently  become  convalescent, 
care  should  be  taken  that  she  shall  not  be  bred  too  early.  The  data 
of  Clapp  are  highly  instructive,  showing  that  a  very  discouraging 
ratio  of  cows  bred  at  less  than  55  days  after  the  rupture  of  the  last 
cyst  suffered  from  twin  pregnancy,  while  among  those  cows  held  out 
of  breeding  for  35  or  more  days,  twinning  was  not  notably  common. 
Much  the  same  object  may  be  attained  by  deferring  breeding  until 
the  second  apparently  normal  heat.  Palpation  of  the  ovaries,  at  the 
first  heat  after  apparent  recovery,  frequently  reveals  the  presence  of 
two  ripe  ovisacs — the  logical  antecedent  of  twins,  free-martins  and 
monsters.  When  the  ripe  ovisacs  rupture,  their  place  is  taken  by  two 
or  more  corpora  lutea.  The  multiple  corpora  lutea  indicate  multiple 
ovulation  and  that  the  cow  is  not  yet  fit  for  service,  whereas  the 
presence  of  a  single  corpus  luteum  which  follows  apparently  normal 


451 


Equine  Nymphomania 

heat  indicates  that  recovery  lias  probably  occurred  and  that  service 
may  be  allowed  with  comparative  safety. 

Central  Cyst  Nymphomania  in  the  Cow 

Rarely  there  occurs  in  cows  an  obscure,  persistent  type  of  nym¬ 
phomania  associated  with  a  small  cyst  located  centrally  in  the  ovary. 
I  have  observed  two  cases,  one  of  which  seen  with  UdalP'  has  been 
recorded. 

The  symptoms  have  been  those  of  comparatively  mild  nympho¬ 
mania.  The  cow  mounts  her  associates,  but  may  not  allow  them  to 
mount  her.  There  is  a  discharge  of  clear,  stringy  mucus  from  the 
vulva. 

Upon  rectal  palpation  no  large  peripheral  cysts  like  those  of  com¬ 
mon  nymphomania  are  observed.  Unless  the  examiner  is  alert,  the 
ovary  is  probably  designated  as  normal  and  diagnosis  fails.  If  a  criti¬ 
cal  examination  be  made,  it  is  found  that  one  ovary  is  slightly  en¬ 
larged  and  spheroidal.  Further  careful  palpation  indicates  that  the 
spheroidal  ovary  is  tensely  fluctuant,  compared  with  the  normal  gland 
on  the  other  side.  The  symptoms,  combined  with  the  finding  of  the 
spheroidal  fluctuant  gland,  justify  the  diagnosis  of  small  central  cyst. 

The  cause  of  such  cysts  is  unknown.  The  cyst  cannot  be  ruptured 
by  digital  compression.  The  affected  gland  should  be  picked  up  per 
rectum,  drawn  back  over  the  vagina,  grasped  per  vagina,  and  the  cyst 
punctured  with  the  ovarian  scalpel  (Fig.  43)  through  the  vaginal 
wall. 


Equine  Nymphomania 

Nymphomania  is  less  frequent  in  mares  than  in  cows  and  presents 
important  differences  in  its  clinical  phenomena.  There  are  two  types. 
The  more  frequent  type  occurs  chiefly  in  closely  housed,  irregularly 
worked  mares  not  generally  used  for  breeding,  and  therefore  it  is 
not  usually  known  if  they  are  fertile.  The  inference  follows  that 
many,  if  not  most  cases  are  not  attributable  to  cystic  degeneration  of 
the  ovisac  with  death  of  the  ovum  as  in  the  cow.  The  embryology  of 
the  ovaries  differs  in  important  particulars  in  the  two  species.  The 
ovaries  of  fertile  mares  present  gross  variations  in  structure  which  do 
not  at  present  admit  of  authentic  explanation.  I  had  occasion  to  spay 
a  group  of  twenty  high-grade  Percheron  mares,  three  to  four  years 
old.  They  had  been  grown  on  the  open  range  at  a  high  altitude  in 
the  Rocky  Mountains  and,  so  far  as  could  be  judged  by  appearances, 
were  in  ideal  physical  health.  The  fertility  of  these  plains  mares  is 
phenomenal.  The  group  had  not  been  bred  and  most  of  them  had  not 
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been  worked.  Each  of  t his  group  of  highly  fertile  mares  had  ovaries 
3.5  to  4.5  by  2.0  to  2.5  inches  in  diameter.  The  chief  volume  of  these 
was  due  to  a  large  number  of  cysts  as  great  as  1  to  1.5  inches  in 
diameter.  So  far  as  is  known,  these  cysts  were  in  no  sense  pathological. 
Ovulation  occurs  at  the  hilus  of  the  gland.  The  general  surface  is 
dense,  compressing  the  cysts  and  giving  to  the  gland  an  even  contour. 
Bengisch1  reports  that  cysts  of  medium  size  are  highly  common  in 
mares  without  interfering  with  the  heat  cycle  or  with  fertility.  This 
prevalence  of  non-pathological  cysts  is,  according  to  my  observations, 
the  rule  in  draft  mares.  On  the  contrary,  the  ovaries  of  the  thorough¬ 
bred  mares  and  of  the  common  mares  largely  used  for  anatomical 
studies  are  frequently,  if  not  generally  very  much  smaller  and  largely 
or  wholly  devoid  of  cysts.  It  is  difficult  to  draw  a  boundary  line  be¬ 
tween  healthy  and  pathological  cystic  ovaries. 

The  usual  type  of  nymphomania  is  seen  chiefly  in  young  or  middle- 
aged  mares.  I  saw  one  case  in  a  mare  mule,  which  was  so  vicious 
that  spaying  was  necessary. 

The  symptoms  of  the  ordinary  type  of  nymphomania  usually  ap¬ 
pear  shortly  before  or  during  estrum,  and  subside  at  the  close  of  heat. 
Usually  the  first  symptoms  are  those  of  abnormal  excitability  and 
irritability,  commonly  pertaining  to  estrum.  She  attempts  to  bite 
or  kick  other  horses.  When  hitched  with  another  animal  to  a  wagon, 
she  will  crowd  against  the  pole  and  may  kick  over  it.  The  ears  are 
laid  back,  the  tail  vigorously  switched,  and  she  urinates  frequently. 
The  urine  is  ejected  with  unusual  force.  In  numerous  cases  she  gives 
vent  to  loud  cries  of  anger.  One  mare  in  our  clinic  exhibited  the  mania 
almost  exclusively  when  alone  in  her  box  stall,  at  which  times  she 
would  stamp  and  kick  violently,  frequently  kicking  one  of  her  own 
legs.  If  the  owner  or  other  person  entered  the  stall,  she  became  calm, 
began  eating  or  fondled  the  person  with  her  nose.  The  duration  of  the 
maniacal  periods  had  gradually  increased  until  at  the  time  of  ob¬ 
servation  they  lasted  7  to  10  days.  The  mania  ceased  completely 
after  ovariectomy. 

The  vulva  is  often  somewhat  swollen  and  the  vulvar  mucosa  in¬ 
jected  with  an  increased  secretion  of  mucus.  The  clitoris  is  erected. 
The  ano-vulvar  region  seems  especially  sensitive  and  the  animal  vio¬ 
lently  resents  the  handling  of  these  parts.  She  resists  the  raising  of 
the  tail  for  the  placing  of  the  crupper  or  for  other  manipulation. 
While  being  driven,  should  she  accidentally  or  intentionally  get  her 
tail  over  the  rein,  she  grasps  it  firmly  and  kicks  violently.  I  he  mania 
is  usually  periodic  at  first,  but  tends  to  increase  in  intensity  and  to 
become  more  or  less  constant,  until  the  animal  finally  becomes  an 
outlaw,  highly  dangerous  to  her  attendant. 
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Fig.  144.  Cystic  Degeneration  of  Swine  Ovaries. 

1,  1,  Cystic  ovisacs;  3,  a  normal  swine  ovary  with  ripe  ovisacs;  4,  a  small  paro¬ 
varian  cyst. 

Since  nymphomania  occurs  chiefly  in  mares  not  used  for  breeding, 
the  principal  end  usually  sought  is  the  elimination  of  the  mania.  This 
is  best  attained  by  ovariectomy.  The  operation  sometimes  fails,  es- 
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pecially  if  too  long  deferred.  Should  the  gripping  of  the  reins  by  the 
tail  constitute  the  chief  vice,  or  persist  after  castration,  the  best 
remedy  is  caudal  myectomy,  by  which  eight  or  ten  inches  of  the  de¬ 
pressor  coccygeus  muscles  are  removed,  leaving  the  animal  with  an 
apparently  natural  tail,  with  due  control  of  lateral  and  dorsal  move¬ 
ments,  but  without  power  to  grip  the  reins  dangerously. 

Several  decades  ago,  clitoridectomy  was  frequently  applied  for  the 
relief  of  nymphomania,  and  many  successes  were  reported.  Whether 


Fig.  145.  Cystic  and  Normal  Ovaries  of  Bitch. 

A,  Cystic  ovary;  B,  normal  ovary  with  the  pavilion  of  the  oviduct  turned  back  in 
order  to  expose  the  ovary;  C,  normal  ovary,  normally  covered  by  the  pavilion  of  the 
tube;  M,  the  fenestrum  in  the  ovarian  sac,  communicating  with  the  peritoneal  cavity. 


the  benefit  was  owing  to  the  elimination  of  the  organ  or  to  the  disci¬ 
pline  attending  the  operation,  is  not  quite  clear.  The  operation  is 
simple  and  safe. 

How  frequently  nymphomania  produces  sterility  in  valuable  brood 
mares  is  not  known.  I  observed  one  case  of  nymphomania  in  a  thor¬ 
oughbred  mare  which  had  long  been  hopelessly  sterile.  The  mania 
developed  suddenly  during  the  breeding  season  and  continued  for 
some  weeks.  The  mare  exhibited  great  sexual  excitement,  moved 
about  almost  constantly  in  her  paddock,  sometimes  at  a  rapid  walk, 
at  other  periods  at  a  trot.  She  whinnied  frequently  and  loudly  and  at 
times  was  bathed  in  a  foam  of  sweat.  Handling  was  not  attempted. 
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Nymphomania  is  occasionally  seen  in  the  sow.  The  clinical  phe¬ 
nomena  and  the  cystic  degeneration  of  the  follicles  (Fig.  144)  so 
far  as  known,  are  parallel  with  those  observed  in  the  cow.  Similarly, 
cystic  degeneration  of  the  ovisacs  occurs  in  the  bitch,  as  indicated  in 
Fig.  145.  Nymphomania  due  to  cystic  follicles  is  of  minor  interest 
from  the  standpoint  of  reproduction.  It  is  controllable  by  spaying. 

Intra-Follicular  Hemorrhage 

I  have  in  my  collection  the  genital  tract  from  an  abattoir  heifer, 
illustrated  in  Fig.  146.  in  which  the  right  ovary  contains  a  number 
of  large  cysts  which  have  increased  its  diameter  to  four  inches  and  its 


Fic.  146.  Intra-Follicular  Hemorrhage  in  the  Ovary  of  a  Heifer. 

1,  Right  ovary  and  pavilion;  2,  2,  the  uterine  cornua,  the  line  midway  between  the 
numerals  indicating  the  cervical  area;  3,  normal  follicular  fluid;  4,  bloody  coagula 
within  the  cysts.  The  deject  was  presumably  congenital. 


weight  to  about  two  pounds.  Some  of  the  cysts  contain  a  clear  lymph. 
Others  contain  blood  and  lymph  mixed  in  varying  proportions,  some 
of  them  being  filled  almost  entirely  with  blood.  No  lutein  tissue  is 
recognizable. 

The  genital  organs  illustrated  were  those  of  a  heifer  which  had 
not  been  pregnant.  The  case  suggests  caution  upon  the  part  of  the 
practitioner.  It  is  difficult,  if  not  impossible,  to  make  a  safe  clinical 
diagnosis.  Ovarian  cysts,  or  cystic  tumors  of  large  size,  should  on  no 
account  be  ruptured  and  the  contents  emptied  into  the  peritoneal 
cavity.  If  an  operation  appears  indicated,  it  should  consist  of  the 
removal  of  the  gland  after  laparotomy. 


456 


Diseases  of  the  Corpus  Luteum 


Post -ovulation  Hemorrhage  into  the 
Follicular  Crater 

Immediately  after  ovulation  there  is  physiologically  a  slight  hem¬ 
orrhage  into  the  crater  of  the  ruptured  ovisac  in  the  cow,  to  form  a 
very  small  hematoma  which  occupies  for  a  brief  time  the  center  of  the 
corpus  luteum  and  then  disappears. 

Pathologically  there  occurs  at  times  an  abnormal  amount  of  hem¬ 
orrhage  into  the  crater  of  the  ruptured  follicle.  Clinically  I  have 
recognized  extensive  blood  clots  hanging  from  the  crater,  which  are 
readily  detachable.  In  one  instance  the  hematoma  was  more  than  3 
inches  in  diameter.  Presumably  considerable  blood  had  escaped  into 
the  peritoneal  cavity  in  addition  to  that  which  remained  attached  to 
the  ovary.  Now  and  then  a  cow  appears  quite  unwell  at  the  close  of 
her  estrual  period.  It  is  not  improbable  that  hemorrhage  from  the 
follicular  crater  may  at  times  be  responsible  for  the  symptoms.  The 
clot,  which  is  fairly  firm,  breaks  up  under  digital  compression  with  a 
characteristic  grating. 

The  cause  of  such  hemorrhage  is  unknown.  Inferentially  it  may 
be  fundamentally  like  the  severe,  and  sometimes  fatal  hemorrhage 
following  the  dislodgment  of  the  corpus  luteum.  So  far  as  known, 
the  prognosis  is  favorable.  It  is  not  known  that  any  interference  is 
necessary  or  advisable. 

Diseases  and  Abnormalities  of  the  Corpus  Luteum 

Persistent,  Retained,  or  Embedded  Corpus  Luteum 

There  is  no  universally  accepted  definition  of  retained,  or  persist¬ 
ent  corpus  luteum.  The  body  is  the  physiologic  successor  to  ovula¬ 
tion,  and  its  color  and  duration  are  dependent  upon  the  fertilization 
and  viability  of  the  ovum.  When  pregnancy  ensues  the  corpus  luteum 
physiologically  persists  in  t he  mare  to  about  midterm;  in  the  cow  it 
remains  throughout  pregnancy,  and  recognizable  heat  ordinarily  re¬ 
curs  at  about  60  days  post-partum. 

The  actual  physiology  or  function  of  the  corpus  luteum  is  none 
too  clear.  It  has  been  noted  in  Chapter  XII  that  artificial  abortion 
may  be  induced  by  removal  of  the  corpus  luteum.  Nevertheless  the 
corpus  luteum  of  the  mare  physiologically  disappears  in  mid¬ 
pregnancy  without  leading  to  abortion.  In  both  mare  and  cow  estrum 
and  coitus  sometimes  occur  during  pregnancy  without  being  followed 
by  abortion.  Presumably  the  estrum  and  coitus  are  due  to  the  dis¬ 
appearance  of  the  corpus  luteum  of  pregnancy.  The  relationship  be¬ 
tween  the  corpus  luteum  and  the  state  of  the  uterus  is  somewhat 


Retained  or  Embedded  Corpus  Luteum 


457 


confusing.  It  is  stated  that  the  presence  of  the  corpus  luteum  in  the 
bovine  ovary  inhibits  the  expulsive  contractions  of  the  uterus  and  the 
emptying  of  its  contents.  Nevertheless  it  persists,  without  recogniz¬ 
able  atrophy  or  other  changes,  to  the  end  of  gestation  and  for  several 
weeks  thereafter.  The  presence  of  the  corpus  luteum  in  the  bovine 
ovary  does  not  prevent  abortion  or  calving.  If,  however,  the  corpus 
luteum  is  expressed  from  the  ovary  of  the  pregnant  cow,  she 
promptly  aborts.  When  the  typical  hematic  bovine  mummy  is  present 
in  the  uterus,  the  corpus  luteum  retains  its  volume,  sinks  into  the 
ovary  and  both  corpus  luteum  and  mummy  persist  indefinitely.  The 
corpus  luteum  persists  in  trichomonad  pyometra.  If  the  pus  be  si¬ 
phoned  out,  the  corpus  luteum  atrophies,  ovulation  occurs,  and  the 
uterine  contents  are  expelled.  Or,  if  the  corpus  luteum  be  surgically 
removed,  estrum  and  ovulation  occur  and  the  pus  is  expelled. 

Two  types  of  retained  corpus  luteum  may  be  said  to  exist,  that 
of  pregnancy  and  of  estrum.  When  the  corpus  luteum  is  retained, 
because  of  the  presence  of  a  mummy  (bovine),  a  macerating  fetus 
(trichomonad  pyometra),  puerperal  pyometra  or  other  forms  of  uter¬ 
ine  disease,  the  lutein  mass  tends  to  sink  toward  the  center  of  the 
ovary:  it  becomes  an  embedded  corpus  luteum,  encapsulated  within 
the  ovarian  tunic.  Upon  rectal  palpation  the  corpus  luteum  does  not 
stand  out  with  the  normal  prominence  above  the  general  surface  of 
the  ovary. 

The  removal  of  the  embedded  bovine  corpus  luteum  constitutes 
a  valuable  method  for  handling  the  hemorrhagic  mummy,  to  be  more 
fully  discussed  later.  Trichomonad  pyometra  may  be  relieved  and  the 
macerating  fetus  expelled  by  siphoning  out  the  pus,  thus  mechani¬ 
cally  unloading  the  uterus.  This  failing,  the  dislodgment  of  the 
corpus  luteum  is  greatly  facilitated  by  having  removed  the  pus,  after 
which  the  dislodgment  of  the  body  may  beneficially  stimulate  utero- 
ovarian  function.  When  the  corpus  luteum  is  retained  and  embedded 
following  retained  placenta,  metritis,  and  pyometra,  the  dislodgment 
may  be  of  distinct  remedial  value.  Usually  it  may  be  dislodged  by 
digital  compression,  but  occasionally  it  is  essential  to  puncture  the 
ovarian  capsule  with  the  ovarian  scalpel  (Fig.  43).  It  may  prove 
desirable  or  necessary  in  some  cases  to  resort  to  laparotomy  in  the 
right  flank  and  thus  directly  reach  the  ovary.  The  operation  is  readily 
performed  on  the  standing  cow. 

Hesss:j  and  his  followers  emphasized  the  persistence  of  the  corpus 
luteum  of  estrum,  as  an  important  cause  of  bovine  sterility.  Not  a 
few  veterinarians  adhere  to  these  teachings,  although  more  recent 
studies  have  modified  the  conclusions  of  three  decades  ago. 
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It  is  diflicult  to  determine  the  persistence  of  a  corpus  luteum  of 
heat  as  a  di  stinct  pathological  entity.  It  has  been  related  in  Chapter 
XI  that  a  group  of  heifers  under  experiment,  fed  on  a  low  diet,  failed 
to  come  in  heat.  A  change  to  a  reasonably  nutritious  diet  was 
promptly  followed  by  heat  and  conception.  Presumably  the  corpora 
lutea  of  estrum  had  remained  in  their  ovaries  for  months.  It  would  be 
misleading  to  designate  them  as  retained.  Had  they  been  dislodged 
during  the  starvation,  the  heifers  would  probably  have  come  in  heat. 
Had  they  been  bred  during  the  artificially  induced  estrum,  they 
would  probably  have  conceived  and  the  pregnancies  would  almost 
certainly  have  ended  in  disaster.  The  prolonged  duration  of  the 
corpus  luteum  of  heat  constitutes  a  valuable  safeguard  against  con¬ 
ception  of  a  female  not  physically  competent  to  withstand  pregnancy. 

Embryonic  abortion  may  be  cited  as  a  second  example  of  con¬ 
fusion  regarding  a  corpus  palpated  in  the  ovary.  Such  abortions  pass 
unobserved  in  the  vast  majority  of  cases,  and  the  condition  is  desig¬ 
nated  sterility.  If  a  cow  aborts  unseen  at  30  days  and,  examined  10 
days  later,  is  found  non-pregnant,  if  her  ovary  contains  a  corpus 
luteum,  a  persistent  yellow  body  of  estrum  will  probably  be  diag¬ 
nosed.  In  reality  it  is  the  corpus  luteum  of  pregnancy,  which  consti¬ 
tutes  a  valuable  safeguard  against  conception  until  the  reproductive 
system  shall  have  recovered  its  vigor.  Causing  service  to  follow  the 
dislodgment  of  such  a  corpus  luteum,  is  courting  disaster. 

Some  instances  of  so-called  retained  yellow  bodies,  without  recog¬ 
nizable  manifestations  of  heat,  are  the  consequence  of  imperfect  fol¬ 
licular  development.  If  such  animals  are  repeatedly  examined,  cor¬ 
pora  lutea  in  various  stages  of  subnormal  development  may  be 
found.  They  do  not  usually  tend  to  become  embedded;  neither  are 
they  markedly  protuberant.  If  such  cases  be  closely  followed,  the 
presence  of  a  ripe  follicle  with  slight  uterine  engorgement,  but  with¬ 
out  definite  signs  of  heat,  may  be  found. 

The  dislodgment  of  the  persistent  corpus  luteum  in  prudently  se¬ 
lected  cases  is  highly  commendable.  Some  current  writers  advocate 
the  wholesale  removal  of  corpora  lutea  as  a  panacea  for  sterility, 
regardless  of  the  basic  cause.  The  decision  to  remove  surgically  the 
yellow  body  should  be  based  upon  conclusive  evidence  that  its  pres¬ 
ence  is  interfering  materially  with  the  physiological  sex  cycle.  If  an 
apparently  healthy  cow  has  gone  over  90  days  post-partum  without 
having  shown  recognizable  signs  of  heat,  and  it  is  desirable  that  she 
be  bred,  it  may  well  be  concluded  that  the  corpus  luteum  is  at  fault 
and  its  removal  considered.  Even  then  the  dislodgment  of  the  yellow 
body  should  be  regarded  as  experimental  and  as  an  aid  in  authentic 
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diagnosis.  If  heat  appears  three  to  five  days  later,  that  does  not 
constitute  proof  that  she  is  fit  to  be  bred.  If  the  cow  is  again  in  appar¬ 
ently  normal  heat  after  an  interval  of  about  twenty-one  days  and 
seems  in  all  respects  healthy,  breeding  may  be  advisable.  In  this  way 
the  artificially  induced  heat  is  employed  as  a  stimulant  to  the  res¬ 
toration  of  the  physiological  sex  cycle. 

The  technic  for  the  dislodgment  of  the  corpus  luteum  is  described 
in  Chapter  XII. 

The  principal  dangers  associated  with  the  removal  of  the  corpus 
luteum  are  hemorrhage  and  the  lighting  up  of  latent  infection.  The 
dislodgment  of  deeply  embedded  corpora  lutea  from  markedly 
fibrotic  ovaries  may  possibly  involve  the  severing  of  important  ar¬ 
terioles.  Hemorrhage  of  dangerous  character  may  ensue  without  im¬ 
portant  vascular  wounds.  Thus  in  Fig.  42  the  fatal  hemorrhage  could 
not  be  ascribed  to  injuries  to  the  vessels  about  the  yellow  body,  but 
was  apparently  caused  by  the  profound  upset  in  the  sexual  vascular 
system  by  the  abrupt  removal  of  the  body.  Similarly  I  have  observed 
clinical  symptoms  of  critical  hemorrhage  following  the  ready  expul¬ 
sion  of  hypertrophic  corpora  lutea  of  estrum.  The  gigantic  size  of 
the  yellow  body  is  in  itself  proof  of  a  pathological  condition.  A  col¬ 
league  reports  a  case  in  which  a  cow  died  a  few  hours  after  dislodg¬ 
ment  of  the  corpus  luteum.  No  important  hemorrhage  occurred  from 
the  crater  which  the  yellow  body  had  occupied.  The  uterus  was  tre¬ 
mendously  engorged  and  there  was  a  general  oozing  of  blood  from  it. 

When  tubal  disease  is  present,  any  attempt  to  remove  the  corpus 
luteum,  whether  evidently  pathological  or  apparently  normal,  is 
highly  perilous,  owing  to  the  great  danger  of  increasing  the  virulence 
of  the  tubal  infection.  W.  W.  Williams  personally  relates  his  observa¬ 
tion  in  a  herd  where  the  wholesale  removal  of  corpora  lutea  was 
followed  by  widespread,  virulent  salpingitis,  with  adhesions,  which 
necessitated  the  discard  of  almost  the  entire  herd.  Dislodgment  of  the 
corpus  luteum  is  not  uniformly  safe  or  beneficial.  Like  other  opera¬ 
tions  it  may  be  highly  useful  in  prudently  selected  cases,  and  it  may 
lead  to  disaster  when  wrongly  applied. 

Cystic  Degeneration  of  the  Corpus  Luteum 

When  the  Graffian  follicle  ruptures,  limited  hemorrhage  occurs 
within  the  crater.  The  lutein  tissue  is  elaborated  from  the  follicular 
walls.  For  a  time  the  crater  remains  open  at  the  point  of  follicular 
rupture  and  a  central  cavity  exists.  Later  the  ovulation-rupture  heals 
and  the  enveloping  membrane  of  the  ovary  resumes  its  continuity. 
Physiologically  the  corpus  luteum  of  estrum  and  of  pregnancy  dis- 


Fig.  147.  Cystic  Corpora  Lutea  of  Cow. 

,  Ovaries  with  cystic  corpora  lutea  of  varying  degrees ,  shown  with  their  mates,'  P,  a  normal  corpus  luteiim  of  pregnancy . 
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appear  by  general  resorption,  and  the  lutein  mass  gradually  de¬ 
creases  in  size  but  retains  its  solidarity. 

Pathologically  the  yellow  body  undergoes  cystic  degeneration,  one 
of  the  most  frequent  types  of  ovarian  disease.  The  cysts  vary  greatly 
in  size,  as  indicated  in  Figs.  147  and  148.  In  Fig.  147  the  volume 
of  the  corpus  luteum  and  of  the  ovary  is  not  notably  affected;  in  big. 
148  there  is  gross  enlargement  of  both  corpus  luteum  and  ovary. 

The  cysts  in  the  latter  case  are  as  large  as  those  in  nymphomania, 
but  so  far  as  known  do  not  cause  that  malady.  The  chief  clinical 
history  is  that  of  delayed  estrum.  Observed  chiefly  in  cows  designated 
as  sterile,  it  may  be  the  successor  to  embryonic  abortion.  There  is  no 
reason  to  assume  that  it  causes  the  abortion,  or  vice  versa.  A  more 
probable  hypothesis  seems  to  be  that  the  cystic  degeneration  and 
abortion  (called  sterility)  are  both  due  to  a  common  cause. 

The  diagnosis  in  the  live  animal  is  not  uniformly  possible.  Rectal 
palpation  may  reveal  slight  fluctuation  in  such  ovaries  as  6  and  7 
in  Fig.  147.  If  pressure  is  applied,  the  cyst  palpably  ruptures  and  the 
lutein  mass  collapses.  If  the  pressure  is  continued,  the  collapsed  mass 
is  forced  out  and  readily  identified.  Diagnosis  in  Fig.  148  is  more 
difficult.  The  cyst  is  readily  ruptured,  but  the  practitioner  needs  be 
keenly  alert  to  palpate  the  lutein  vestige  at  X.  Finally  the  insignifi¬ 
cant  volume  of  lutein  tissue  at  X  in  Fig.  148  may  wholly  disappear 
and  there  remain  simply  a  cyst,  usually  somewhat  less  tense,  but 
otherwise  not  differing  palpably  from  that  of  nymphomania.  The 
clinician  has  the  highly  valuable  clinical  fact  of  the  absence  of 
nymphomania  to  aid  him  in  arriving  at  a  diagnosis.  Cystic  degenera¬ 
tion  of  the  corpus  luteum  in  sterile  cows  is  often  associated  with 
tubal  disease.  In  many  cases,  like  Figs.  149  and  153,  the  ovary  is 
completely  encapsulated  within  the  pavilion  of  the  oviduct  and  the 
adjacent  tissues.  The  ovary  is  not  clearly  palpable,  but  appears  as 
a  tumor  at  the  normal  location  of  the  gland,  firmly  adherent  within 
the  surrounding  tissues.  Almost  invariably  such  adherent  ovaries 
contain  a  cystic  corpus  luteum.  Rarely  tubo-ovarian  abscess  (Fig. 
156)  is  present  instead. 

The  corpus  luteum  of  pregnancy  may  undergo  cystic  degeneration 
during  gestation.  This  may  lead  to  estrum  and  coitus.  The  coitus 
is  not  known  to  cause  abortion.  The  cystic  degeneration  of  the  corpus 
luteum  of  pregnancy  may  be  present  in  an  advanced  state  within  two 
to  three  weeks  after  calving. 

The  cause  of  the  cystic  degeneration  of  the  corpus  luteum  has  not 
been  determined,  nor  has  any  material  study  been  devoted  to  the 
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subject.  When  combined  with  salpingitis,  as  in  Figs.  149  and  150.  a 
common  origin  is  logically  suggested.  If  the  tube  contains  an  infec¬ 
tion  at  the  time  of  ovulation,  the  invasion  of  the  crater  of  the  follicle 
from  the  tube  becomes  highly  probable.  Studies  of  these  cysts  in  the 
abattoir  indicate  that  in  many  instances  the  foundation  is  laid  at  the 
time  of  ovulation.  As  in  the  gonorrheal  salpingitis  of  woman,  the  tubal 
infection  may  be  conveyed  by  the  male  at  the  coitus  of  fertilization, 


/ 


P. 


P 


Fig.  148.  Large  Cyst  of  Corpus  Luteum  of  Cow. 

1,  1,  Pair  of  ovaries,  that  on  the  left  having  a  very  large  cyst  with  remnants  of 
lutein  tissue  at  X ;  P,  P,  paired  ovaries  from  pregnant  cows. 

as  indicated  in  Fig.  151.  If  pathogenic  organisms  are  present  in  the 
cysts,  they  are  not  usually  capable  of  causing  suppuration. 

The  handling  of  cystic  degeneration  of  the  corpus  luteum,  when 
associated  with  tubal  disease,  is  hopeless  in  so  far  as  the  restoration 
of  fertility  upon  the  affected  side  is  concerned.  If  the  ovary  is  only 
slightly  adherent  to  the  pavilion  of  the  tube,  the  expression  of  the 
yellow  body,  by  maiming  the  ovarian  tissues,  virtually  assures 
perilous  extension  of  the  infection  resident  in  the  oviduct.  Statistics 
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are  not  available  for  a  highly  dependable  prognosis  in  such  non¬ 
adherent  cases  as  shown  in  Fig.  149.  Apparently  the  prognosis  is  fair 
or  good,  if  one  can  exclude  the  presence  of  tubal  infection.  If  chronic 
metritis  is  present,  tubal  infection  may  well  be  suspected.  The  in¬ 
volved  animals  are  usually  at  best  of  low  fertility.  There  is  no 
definite  evidence  that  the  dislodgment  of  the  yellow  body  removes 
the  basic  disease;  it  may  be  merely  an  expression  of  a  more  deeply 
entrenched  cause.  In  cases  like  Figs.  150  and  151,  which  are  beyond 


Fig.  149.  Cystic  Corpus  Luteum  with  Adhesion  of  the  Ovary  in  the  Pavilion. 

1,  Apex  of  cornu;  2,  cystic  fluid  (gelatinized  by  formalin);  3,  thin  layer  of  lutein 
tissue;  4,  old  blood  coagulum. 


repair,  the  disease  is  generally  bilateral.  If  unilateral  the  ovary  with 
the  oviduct  on  the  affected  side  may  be  successfully  removed  by 
laparotomy. 

Such  non-adherent  cases  as  Fig.  147  are  best  handled,  so  far  as  at 
present  known,  by  the  rupture  of  the  cyst  and  the  expression  of  the 
collapsed  yellow  body.  If  there  is  clinical  evidence  of  recent  infection 
of  the  genital  tract,  any  attempt  at  handling  should  be  deferred  for 
some  weeks,  until  the  tubo-uterine  disease  has  subsided.  The  re¬ 
moval  of  the  yellow  body  will  probably  be  followed  promptly  by 
heat.  It  would  seem  prudent  not  to  breed  the  animal  in  such  arti¬ 
ficially  induced  heat,  but  to  await  the  recurrence  of  estrum  at  about 
21  days,  in  an  apparently  natural  form. 


Fig.  i  50.  Cystic  Corpus  Luteum  With  Adherent  Cystic  Oviducts  in  Cow. 

A,  Dorsal,  and  H,  ventral  view.  1,  The  so-called  "body  of  the  uterus;  2,  2,  the 
cornua;  2,  the  cystic  corpus  luteum  in  section;  -I,  remnant  of  lutein  tissue;  5,  sectioned 
left  ovary;  6,  cystic  left  oviduct;  7,  ostium  abdominale  of  oviduct;  8,  ventral  surface 
of  right  ovary;  9,  9,  cystic  right  oviduct. 


Hypertrophy  ok  the  Corpus  Luteum 


465 


1’ ig.  151.  Salpingitis  (Coital?)  in  Pregnant  Sow. 

1.1,  The  two  uterine  cornua,  each  containing  an  apparently  normal  fetus;  2,  abscess 
at  the  ovarian  pole  of  the  cornu,  probably  embryonic  debris;  3,  3,  ovaries  in  section, 
showing  small  cysts;  4,  cystic  distension  of  the  adherent  pavilion  of  the  tube;  5,  5, 
cystic  oviducts. 

Hypertrophy  of  the  Corpus  Luteum 

Hypertrophy  of  the  corpus  luteum  has  been  described  by  some 
writers  as  a  frequent  phenomenon  in  cattle.  It  is  not  clearly  defined 
and  has  perhaps  been  confused  at  times  with  the  enlargement  due  to 
cystic  degeneration,  in  which  there  is  a  decrease,  instead  of  an  in¬ 
crease  of  lutein  tissue.  Among  more  than  3000  cows  studied  in  one 
series  in  abattoirs,  I  found  but  one  definite  instance  of  abnormal 
volume  of  lutein  tissue.  This  was  a  case  of  corpora  nigra  in  a  preg¬ 
nant  cow,  Fig.  152. 

I  have  clinically  observed  abnormally  large  corpora  lutea  only 
rarely.  A  heifer,  which  had  aborted  at  about  six  months,  had  not 
been  discovered  in  heat  five  or  six  months  post-abortum.  I  palpated 
and  dislodged  a  corpus  luteum  fully  2  inches  in  diameter.  Threatened 
collapse  ensued,  presumably  from  ovarian  hemorrhage.  Fifteen  days 
later  I  dislodged  another  corpus  luteum  of  similar  volume  and  again 
symptoms  of  hemorrhage  followed.  She  came  in  estrum,  was  bred 
and  conceived.  The  inference  seems  justifiable  that  giant  corpora 
lutea  follow  abnormal  hemorrhage  into  the  follicle  and  that  when 
the  gigantic  yellow  body  is  removed,  the  hemorrhagic  tendency  re- 
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mains.  It  is  not  known  how  long  such  corpora  lutea  persist.  It  is  well 
not  to  be  hasty  in  removing  them.  When  it  is  decided  that  such  a 
yellow  body  should  be  removed,  it  would  appear  advisable,  according 
to  my  experience,  to  guard  against  hemorrhage  by  administering  a 
generous  dose  of  adrenalin  prior  to  the  operation. 


Fir,.  152.  Corpus  Luteum,  Variety  Nigrum,  in  Ovary  of  Pregnant  Cow. 

1,  Adherent  ovary;  2,  corpus  luteum  (nigrum)  of  pregnancy;  3,  corpus  luteum  of 
pregnancy;  4,  mate  to  3;  5,  6,  corpora  lutea  of  pregnancy;  8,  gigantic  black  corpus  of 
pregnancy;  9,  10,  twin  corpora  lutea  of  pregnancy;  12,  fresh  corpus  luteum. 

Corpora  Nigra 

I  have  seen  two  instances  of  black  instead  of  yellow  bodies  in  the 
ovaries  of  pregnant  cows.  One  was  of  normal  size,  form,  and  consist¬ 
ency;  the  other  was  greatly  enlarged,  as  shown  in  Fig.  152.  The 
bodies  were  a  dark  blue-black.  Aside  from  the  excessive  size  of  one 
and  the  color  of  both,  they  appeared  perfectly  healthy.  No  signs  of 
disease  were  observed  in  any  part  of  the  genital  system  or  elsewhere. 
Neither  the  cause  nor  the  significance  of  the  condition  was  apparent. 
It  is  probably  a  mere  “sport  without  relation  to  sexual  health  or 
efficiency. 

Diseases  of  the  Oviducts 

Tuberculosis  of  the  oviducts  has  already  been  mentioned.  Various 
bacteria  invade  the  tubes  and  cause  important  lesions.  Logically,  as 
in  other  types  of  genital  disease,  those  of  the  oviducts  of  dairy  cows 
have  the  greatest  economic  importance.  \\  .  W .  V  illiams'-  reports 
that,  among  dairy  cows  having  definite  genital  lesions,  there  was 
present  15.3  per  cent  of  identifiable  tubal  disease. 
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I  ubal  diseases  in  domestic  mammals  are  not  known  to  be  caused 
solely  or  chiefly  by  any  one  invader.  They  are  commonly  classed  as 
belonging  to  the  pyogenic  group  of  bacteria.  In  contrast,  tubal  dis¬ 
ease  in  woman  is  largely  ascribed  to  the  one  infection  of  gonorrhea, 
which  plays  a  highly  important  role  in  gynecology,  leading  frequently 
to  incurable  sterility,  to  tubal  abscess  and  tubal  pregnancy,  associated 
with  great  peril  to  life.  I  ubal  pregnancy  very  rarely,  if  ever,  occurs 
in  the  cow  or  other  domestic  animal  and  the  tubal  abscess  of  a  type 
to  imperil  life  is  virtually  unknown.  The  importance  of  tubal  disease 
in  animals  is  virtually  confined  to  the  financial  losses  due  to  sterility. 
Isolated  cases  are  observed  in  which  pregnancy  and  closed  tubes  are 
simultaneously  present,  as  in  Fig.  151,  suggesting  that  the  tubal  in¬ 
fection  resulted  from  the  fecundating  coitus.  More  frequently  there 
is  an  absence  of  uterine  caruncles  at  the  ovarian  pole  of  the  cornu, 
indicating  prior  placentitis.  When  the  tubal  affection  is  unilateral, 
and  pregnancy  occurs  upon  the  healthy  side,  the  infection  tends  to 
emerge  from  the  tube,  invade  the  non-gravid  cornu  and  cause  necrosis 
of  the  non-gravid  chorion  as  in  Colored  Plate  II. 

As  a  rule,  tubal  diseases  are  secondary  and  follow  infections  of  the 
uterus  and  cervix.  Some  cases  are  observed  in  heifers  which  are  not 
known  to  have  been  pregnant,  especially  in  that  type  designated 
hydrosalpinx  as  illustrated  in  Fig.  153.  The  majority  of  cases  appear 
after  retained  afterbirth,  metritis  and  cervicitis.  When  pyometra  oc¬ 
curs,.  especially  after  retained  afterbirth,  the  virulent  pus  falls  by 
gravity  to  the  ovarian  pole  of  the  diseased  cornu,  as  may  readily  be 
understood  by  a  study  of  t  ig.  14.  The  pus  lies  against  the  tubal  open¬ 
ing  into  the  cornu.  Studies  in  this  field  supply  much  evidence  tending 
to  show  that  the  tubes  constitute  a  highly  important  rendezvous  for 
chronic  bacterial  infections,  from  which  they  emerge  into  the  gravid 
uterus  where  the  hurriedly-formed  fetal  membranes  and  placentae 
offer  a  highly  favorable  ground  for  multiplication.  Thus  one  finds 
occasionally,  in  the  uterus  of  a  cow  destroyed  because  of  sterility,  a 
minute  fertilized  ovum  with  large  quantities  of  pus  upon  the  ovarian 
side,  while  upon  the  cervical  side,  the  uterus  appears  healthy.  This  is 
well  shown  in  later  gestation  in  Fig.  37.  Bacteriologists  usually  do  not 
report  Bacillus  abortus  in  the  diseased  tubes. 

I  he  lesions  are  imperfectly  divisible  into  three  types:  salpingitis, 
including  pavilionitis;  hydrosalpinx;  and  pyosalpinx. 

Salpingitis.  Pavilionitis 

Inflammation  of  the  oviduct  without  pronounced  distension  of  the 
tube  with  pus  or  lymph  is  the  most  common  type  of  tubal  disease.  It 
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Fig.  153.  Bovine  Hydrosalpinx  and  Traumatic  Uterine  Abscess  in  a  Heifer. 

Cv,  Cervix;  A,  abscess  in  the  ventral  wall  of  the  uterus;  0.  0,  approximate  location 
of  ovaries;  Ov,  Ov,  cystic  oviducts  (hydrosalpinx)  causing  incurable  sterility;  Cm,  (  u, 
free  portions  of  uterine  cornua. 

is  without  clinical  symptoms  beyond  the  inevitable  sterility.  1  he  dis¬ 
ease  is  largely  bilateral  and  when  well  advanced,  terminates  the  re¬ 
productive  life. 
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Rectal  palpation  provides  almost  the  sole  resource  for  an  accurate 
diagnosis.  The  operator  traces  each  cornu  in  turn  to  its  apex  and 
grasps  the  oviduct  between  the  thumb  and  the  index  and  second 
fingers.  In  palpating  the  left  oviduct  with  the  right  hand  the  thumb 
passes  down  behind  the  tube  into  the  ovarian  pocket,  and  the  tube 
may  be  thence  followed  and  accurately  palpated  until  near  the  ovary. 
I  here,  owing  to  the  curvature  of  the  tube,  it  is  desirable  to  reverse 
the  direction  and  grasp  the  pavilion  upon  the  lateral  side  of  the  ovary 
and  thence  follow  the  tube  toward  the  cornu,  until  that  point  is 
reached  where  the  palpation  from  the  other  direction  ended. 

\\  ith  moderate  experience  and  care  most  tubal  lesions  may  thus 
be  detected.  Prominent  among  these  are  adhesions  varying  in  extent. 
In  many  cases  there  are  few  or  numerous  fibrous  strands  passing 
from  the  tube  to  the  mesosalpinx  or  to  the  ovary.  These  are  sometimes 
readily  broken  down.  Often  the  pavilion  is  firmly  adherent  to  the 
ovary,  as  shown  in  Fig.  140.  Sometimes  the  ovary  is  adherent  and 
completely  encapsulated  within  the  ovarian  pocket.  Large  cysts  may 
surround  the  ovary.  In  numerous  instances  there  is  a  large  cystic 
corpus  luteum  within  the  encapsulated  ovary. 

The  oviducts  frequently  reveal,  upon  palpation,  enlargements  with 
increased  hardness.  The  enlargement  may  involve  the  entire  length 
of  the  tube  or  may  be  somewhat  restricted  in  its  area,  usually  most 
frequent  at  or  near  the  distal  end.  Naturally  cases  of  salpingitis  occur 
which  are  not  palpable.  Its  presence  may  then  be  suspected  owing  to 
sterility  unaccompanied  by  identifiable  lesions  in  the  ovaries,  uterus 
or  cervix.  Mild  salpingitis  is  the  most  difficult  of  detection  among  le¬ 
sions  of  the  female  genital  organs. 

\\  .  W  .  W  illiams-'  has  used  the  Rubin  plan  of  insufflation  of  the 
uterus  with  carbon  dioxide  in  order  to  determine  the  patency  of  the 
tubes  when  salpingitis  is  suspected.  This  can  only  determine  if  both 
tubes  are  obstructed.  If  one  tube  is  patent  and  the  other  closed  the 
gas  escapes  into  the  peritoneal  cavity  through  the  open  tube. 

Salpingitis  is  incurable  in  domestic  animals.  Any  efforts  at  han¬ 
dling  by  massage,  dislodgment  of  the  corpus  luteum,  uterine  douch¬ 
ing  or  other  popular  remedies  are  imprudent  or  dangerous.  If  one 
tube  is  apparently  healthy  and  the  other  evidently  and  extensively 
diseased,  it  may  be  well  to  consider,  in  potentially  valuable  cows, 
the  surgical  removal  of  the  tube  and  the  corresponding  ovary.  The 
operation  should  preferably  be  by  laparotomy  and  the  apex  of  the 
horn  amputated  with  the  tube. 


470 


Diseases  of  the  Oviducts 


Fig.  154.  Complete  Pelvic  Adhesions  of  Internal  Generative  System  of  Heifer,  with 

Cystic  Oviducts  and  Corpus  Luteum. 

1,  Cervix;  2,  cornua;  3,  3,  cystic  oviducts;  4,  left  ovary  with  cystic  corpus  luteum. 

Hydrosalpinx 

Superficially  it  would  appear  that  hydrosalpinx  is  regularly  a  con¬ 
sequence  of  salpingitis.  This  is  strongly  suggested  by  the  general  co¬ 
existence  of  adhesions  of  the  pavilion  of  the  oviduct  to  the  ovary 
with,  in  many  cases,  cystic  degeneration  of  the  corpus  luteum  in  the 
adherent  gland,  as  shown  in  Fig.  143.  This  is  not  always  true. 
Rarely  the  ovary  is  free  anti  the  ridges  of  the  mucosa  of  the  pavilion 
radiate  out  from  the  ostium  abdominale. 

Hydrosalpinx  is  occasionally  observed  in  heifers  not  known  to 
have  been  pregnant.  Such  cases  are  illustrated  in  Figs.  153  and  154. 
It  is  not  known  at  what  period  the  tubes  became  cystic.  Evidently 
the  heifers  had  been  bred  unsuccessfully  until  the  owner  called  a 
veterinarian. 

In  some  cases  the  pavilion  of  the  tube  does  not  uniformly  adhere 
to  the  ovary.  Instead,  only  the  periphery  may  adhere  and  the  central 
cavity,  with  patent  ostium  abdominale,  become  greatly  distended  as 
in  Fig.  155.  This  results  in  a  large,  fluctuating  sphere,  with  the  ovary 
possibly  palpable  at  some  point  on  the  caudal  side  of  the  fluctuant 
sac.  Continuous  with  it  is  the  more  slender  distended  oviduct. 
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Hydrosalpinx  is  to  be  differentiated  from  ordinary  salpingitis  by 
the  distension  of  the  tube,  its  thin  walls  and  its  fluid  content.  It  is 
difficult  clinically  to  differentiate  it  from  pyosalpinx.  In  the  latter, 
the  content  is  less  fluid  and  the  walls  are  usually  thicker.  It  is  not 
generally  highly  essential  that  the  two  be  positively  differentiated, 


Fig.  155.  Cystic  Pavilion  of  the  Oviduct,  With  Hydrosalpinx  in  Cow. 

0,  Right  ovary;  O',  left  ovary,  mostly  hidden  in  adhesions;  VC,  uterine  cornua;  C 
cystic  pavilion  adherent  to  the  ovary. 

since  each  closes  permanently  the  reproductive  life  of  the  animal 
upon  the  affected  side. 

Pyosalpinx 

Pyosalpinx  is  not  common  in  any  species  of  domestic  animal.  When 
present,  it  is  frequently  complicated  by  involvement  of  the  ovary,  to 
constitute  tubo-ovarian  abscess  as  shown  in  Fig.  156.  In  other  cases 
the  ovaries  may  not  be  involved,  but  extensive  disease  of  the  uterus 
and  vagina  may  be  present  as  in  Fig.  161. 
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The  assumption  is  that  pyosalpinx  generally  arises  owing  to  the 
migration  of  infection  from  the  uterus.  Most  cases  probably  are  the 
consequence  of  post-partum  metritis.  Rarely  the  infection  is  coital. 
At  times  the  infection  may  accompany  fertilization,  as  indicated  in 
Fig.  151. 

Pyosalpinx  is  not  known  to  compromise  the  life  or  general  health 


Fig.  156.  Tubo-Ovarian  Abscess  in  Cow. 

1,  Vagina  and  cervix  seen  from  ventral  side;  2,  left  uterine  cornu;  3,  tubo-ovarian 
abscess;  4,  cross  section  of  the  oviduct  filled  with  pus. 

of  the  patient.  It  is  an  irremediable  barrier  to  pregnancy  upon  the  in¬ 
volved  side.  It  is  frequently  bilateral.  When  unilateral,  and  preg¬ 
nancy  occurs  upon  the  healthy  side,  the  infection  from  the  diseased 
oviduct  may  enter  the  non-pregnant  cornu  and  cause  progressive 
necrosis  of  the  fetal  membranes,  as  indicated  in  Colored  Plate  II. 
Surgical  interference  is  justified  in  prudently  selected  cases  of  uni¬ 
lateral  disease  in  unusually  valuable  cows.  Such  cases  call  for  the 
removal  of  the  ovary,  oviduct  and  a  liberal  portion  of  the  cornu. 
Laparotomy  is  to  be  preferred  to  vaginal  incision. 
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THE  CHRONIC  DISEASES  OF  THE  UTERUS, 
CERVIX  AND  VAGINA  OF  THE  NON¬ 
PREGNANT  FEMALE  WHICH  MAY 
INTERFERE  WITH  REPRO¬ 


DUCTION 
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ATHOGENIC  organisms  presumably  may  invade  the  organs  of 


A  reproduction  at  any  period  in  the  life  of  the  female  subsequent  to 
the  formation  of  the  ducts  of  Mueller.  It  is  known  that  bacteria 
invade  the  alimentary  tract  during  fetal  life  and  cause  diarrhea.  In 
order  to  do  this  the  bacteria  must  invade  the  fetal  blood  and  thus 
may  reach  the  reproductive  system.  The  fetal  genitalia  are  without 
known  function  and  are  not  known  to  suffer  importantly  from  bac¬ 
terial  invasion. 

Soon  after  birth  bacteria  invade  the  system  of  the  young.  It  has 
not  been  determined  to  what  extent  the  infection  becomes  domiciled 
in  the  genital  system.  Bacillus  abortus,  which  has  been  most  studied 
among  organisms  interfering  with  reproduction,  enters  the  fetal 
blood.  Soon  after  birth,  it  may  enter  per  oram  in  infected  milk  and 
become  domiciled  permanently  within  the  body,  but  it  is  not  known 
to  acquire  a  permanent  habitat  in  the  reproductive  system.  In  what 
organs  it  persists  has  not  been  determined.  I  have  reported230  obser¬ 
vations  upon  a  group  of  heifer  calves  which  largely  became  positive 
to  the  agglutination  test  for  Bacillus  abortus  when  a  few  days  old 
and  many  of  them  continued  positive  up  to  the  date  of  abortion  in 
first  pregnancy.  Presumably  the  Bacillus  abortus  was  present  in  the 
uterine  contents  at  the  date  of  abortion;  but,  according  to  the 
teachings  of  some  bacteriologists,  it  was  probably  not  present  in  the 
uterus  until  after  pregnancy  had  become  established. 

Somewhat  similarly  the  large  group  of  heifers  in  Table  X,  affected 
with  genital  hypoplasia,  arrived  at  breeding  age  in  a  state  of  low 
fertility.  Apparently  this  was  in  part  referable  to  ovarian  hypoplasia. 
The  uterus  participated  in  the  hypoplasia,  the  estrual  cycle  was 
erratic  and  abortion,  abbreviated  gestation,  retained  afterbirth  and 
other  abnormalities  prevailed.  Whether  some  disease  of  the  uterus 
existed  when  the  heifer  was  first  bred,  or  whether  the  uterine  hypo¬ 
plasia  rendered  the  organ  more  vulnerable  to  invasion  from  other 
organs  or  from  sources  outside  the  body,  the  final  result  was  the 
same. 


Fig.  157.  Pyometra  in  Bitch. 
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As  a  rule,  the  virgin  female  genital  tract  is  not  critically  studied  in 
dairy  heifers  or  in  other  females  designed  primarily  for  reproduction. 
Instead  they  are  first  bred,  and  if  they  fail  to  become  visibly  pregnant 
after  a  series  of  matings,  it  is  sought  to  discover  the  barrier  to  con¬ 
ception.  It  is  then  too  late  to  readily  determine  whether  any  of  the 
lesions  recognized  existed  prior  to  the  first  coitus  or  were  the  result  of 
coital  infection.  Occasionally  metritis  or  other  genital  disease  ascribed 
to  infection  is  observed  in  adult  mares  and  bitches  which  are  not 
known  to  have  been  bred.  The  observed  cases  are  usually  those  of 
pyometra.  Thus  in  Fig.  157  is  shown  an  enormously  distended  uterus 
of  a  bitch  not  known  to  have  bred.  The  relative  enlargement 
when  compared  with  the  normal  organ  introduced  for  comparison  is 
well  nigh  unbelievable.  An  adult,  unbred  mare  in  our  clinic  had 
extensive  pyometra  with  black  pus,  which  the  bacteriologist  ascribed 
to  a  mold.  In  some  cases  of  imperfect  uterus  unicornis,  one  cornu 
is  atretic  at  its  base  and  open  at  its  ovarian  pole.  This  latter  becomes 
greatly  distended  by  the  accumulation  of  endometrial  excretions. 
The  cow  may  breed  on  the  normal  side  for  some  time  and  it  is  later 
found  that  the  excretions  in  the  atretic  horn  have  become  infected, 
to  constitute  a  large,  atonic  abscess.  In  such  case  the  suppuration 
can  not  be  ascribed  to  either  coitus  or  pregnancy.  Thus  there  is  much 
evidence  that  the  virgin  uterus  may  harbor  infection  which  under 
favorable  environment  may  cause  important  lesions. 

There  is  much  evidence  that  coitus  causes  disease  of  various  por¬ 
tions  of  the  genital  tube.  Although  the  dairy  heifer  regularly  has  the 
nodules  of  injections  vaginitis  from  early  calfhood,  coitus  sets  it 
aflame,  as  already  noted  in  Chapter  XXV.  Its  significance  is  in  con¬ 
troversy.  Dourine  of  horses  is  undeniably  transmitted  by  coitus.  The 
same  is  true  of  the  trichomonad  disease  of  cattle.  The  trichomonad 
disease  becomes  spectacularly  more  virulent  if  the  infecting  coitus 
produces  pregnancy;  the  ovum  supplies  a  favorable  soil  in  which 
the  protozoon  may  multiply.  Such  is  the  rule  for  most,  if  not  all  in¬ 
vaders  having  a  special  affinity  for  the  genital  tract.  In  Table  II  it  is 
evident  that  coitus  by  Bull  2  resulted  in  destructive,  chronic  intra¬ 
uterine  infection.  There  is  room  for  controversy  regarding  the 
details  of  the  bacterial  invasion.  Some  may  hold  that  the  infection 
which  caused  abortion,  abbreviated  gestation,  and  metritis  was  di¬ 
rectly  coital;  others  may  contend  that  the  spermatozoa  were  defective 
and  caused  a  weak  fertilization  which  invited  invasion  by  pathogenic 
forces  not  contained  in  the  semen.  Clinically  the  controversy  is  non¬ 
significant.  the  end  result  being  the  same  in  either  instance,  and  the 
disease  demands  the  same  measures  for  prevention.  In  numerous 
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herds  many  cows  bred  to  a  given  sire  show  severe  cervicitis  and 
salpingitis,  under  such  conditions  that  it  is  unavoidably  ascribed  to 
coitus. 

I  he  evidence  points  definitely  to  coital  infection  as  highly  signifi¬ 
cant.  Its  importance  has  been  repudiated  by  some,  because  they  have 
failed  to  tract  Bacillus  abortus  to  coital  infection.  While  unquestion¬ 
ably  many  cases  of  metritis  and  cervicitis  have  their  origin  in  coitus, 
the  evidence  is  historical  rather  than  clinical.  In  a  large  ratio  of  utero- 
cervical  infections,  definite  lesions  are  largely  excluded  until  preg¬ 
nancy  becomes  established,  and  the  newly-formed  maternal  placentae 
and  the  ovum  provide  favorable  soil  for  multiplication.  The  diseases 
of  the  ovum  and  of  the  pregnant  uterus  do  not  generally  reveal  their 
presence  until  pregnancy  is  terminated  by  abortion  or  birth,  at  which 
period  they  reveal  themselves  in  a  multitude  of  forms.  A  complex 
group  of  phenomena  appear,  such  as  parturient  paresis  (milk  fever), 
parturient  eclampsia  in  various  species,  and  numerous  other  illy  de¬ 
fined  types  of  disease  which  suddenly  appear  just  prior  to,  during, 
or  early  after  the  expulsion  of  the  fetus.  They  are  variously  ascribed 
to  toxaemia  of  pregnancy  and  to  deficiencies  of  glycogen,  calcium, 
etc.,  in  the  blood.  Or  the  existing  genital  diseases  reveal  themselves 
in  dystocia.  These  two  groups  of  phenomena  have  already  been  de¬ 
scribed  in  the  companion  volume,  Veterinary  Obstetrics. 

Following  the  termination  of  pregnancy,  the  lesions  of  gestation  in 
both  the  mother  and  young  may  be  learned  from  the  fetal  mem¬ 
branes.  These  constitute  an  authentic  replica  of  the  endometrium. 
The  fetus  may  supply  important  information  of  what  has  occurred 
during  intra-uterine  life. 

Pregnancy  constitutes  the  supreme  burden  of  reproduction.  The 
rapidly  developing  fetus  and  its  membranes,  the  sudden  immense 
expansion  of  the  uterus,  the  demands  of  fetal  nutrition  upon  the 
pregnant  female,  and  the  excretion  of  the  waste  products  of  fetal 
development,  invite  pathogenic  invaders  which  may  multiply  rapidly 
and  perilously.  Finally,  when  parturition  occurs,  except  the  general 
and  genital  health  of  the  female  is  ideal,  the  exhausted  reproductive 
system  is  further  depressed  by  labor.  Any  infection  which  has  ex¬ 
isted  during  gestation  has  an  opportunity  to  acquire  great  virulence. 
Invasion  from  the  exterior  is  invited.  The  genital  tube  as  a  whole  is 
highly  vulnerable  to  disease.  Hence  parturition  and  the  puerperal 
period  supply  the  highest  mortality  rate  in  the  breeding  female.  The 
diseases  of  pregnancy  and  of  the  puerperium  will  be  considered  later. 

The  female  which  survives  parturition  and  the  puerperal  diseases 
immediately  following,  is  frequently  left  with  persistent  chronic  dis- 
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ease,  lesion  or  defect  which  may  inhibit,  or  render  difficult  future 
conception.  Such  diseases  and  defects,  combined  with  those  of  the 
oviducts  and  ovaries,  already  considered,  constitute  the  general  basis 
for  the  phenomena  which  are  collectively  designated  as  sterility. 

It  is  not  easy  to  measure  the  relative  significance  of  ovarian,  tubal 
and  utero-cervical  diseases  as  the  primary  causes  of  sterility.  Early 
in  the  history  of  the  war  against  bovine  sterility,  the  two  most  promi¬ 
nent  leaders  in  the  field  held  radically  conflicting  opinions.  Hess*1' 
firmly  believed  that  injections  vaginitis  was  the  chief  offender  and 
that  it  caused  ovarian,  as  well  as  uterine  disease;  Albrechtsen4  was 
equally  certain  that  Bacillus  abortus,  by  causing  metritis,  was  the 
basic  cause  of  sterility.  The  ovarian  diseases,  Albrechtsen  held,  were 
secondary  to  the  metritis  and  promptly  disappeared  after  the  uterine 
disease  was  brought  under  control.  This,  he  claimed,  he  succeeded  in 
accomplishing  in  90  per  cent  of  the  cows.  At  present  there  is  scant 
room  for  doubt  that  the  diseases  of  the  various  reproductive  organs 
are  intimately  linked  together:  if  the  ovaries  are  seriously  diseased, 
the  uterus  loses  its  physiological  function;  if  the  uterus  is  extensively 
diseased  (mummified  fetus,  trichomonad  pyometra)  the  functions 
of  the  ovary  are  suspended,  and  the  corpus  luteum  becomes  path¬ 
ologically  embedded  and  persistent.  A  diagnosis  of  cystic  degenera¬ 
tion  of  the  ovaries  or  of  salpingitis,  however  accurate  it  may  be,  does 
not  exclude  metritis  or  cervicitis.  The  reproductive  system  largely 
behaves  as  a  unit,  and  serious  disturbance  of  any  one  of  the  organs 
tends  to  cause  interference  with  the  proper  functions  of  all  the  others. 

When  attempting  to  salvage  the  reproductive  power  of  a  wrecked 
cow  by  handling  the  uterus  it  becomes  essential  that  due  heed  be 
given  to  the  status  of  other  organs.  Thus  an  attempt  was  made  to 
retrieve  the  breeding  power  of  the  heifer  whose  genital  tract  is  shown 
in  Fig.  153,  by  douching  the  uterus.  It  was  possibly  diseased,  but  the 
hydrosalpinx  present  rendered  all  efforts  at  treatment  useless  and 
imprudent. 

Clinical  experience  teaches  that  various  infections  may  persist  in 
the  uterus  indefinitely  and  serve  to  prevent  conception,  or  when  preg¬ 
nancy  occurs,  make  it  unsafe  and  imperil  the  health  of  both  the 
mother  and  young.  Many  cases  of  metritis  properly  handled  may 
be  caused  to  recover  to  such  degree  that  the  animals  may  prove 
financially  satisfactory  as  breeders  or  as  milk  cows.  The  recovery 
of  90  per  cent  of  such  cows,  as  reported  by  Albrechtsen,  is  not  in  har¬ 
mony  with  general  observation  in  most  lands.  The  wisdom  of  under¬ 
taking  to  salvage  the  breeding  life  of  a  female,  sterile  because  of 
chronic  metritis,  is  dependent  upon  the  accuracy  of  diagnosis  con- 
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cerning  the  extent  and  significance  of  the  lesions  present,  the  poten¬ 
tial  value  of  the  animal  as  measured  by  pedigree  and  individuality, 
the  prospective  expense  involved  and  the  probabilities  of  eventual 
restoration  of  breeding  power. 

The  accurate  diagnosis  of  chronic  metritis  demands  an  authentic 
history  of  the  animal,  and  a  detailed  clinical  study,  involving  in  mares 


Fig.  158.  Instruments  for  Douching  the  Uterus  of  the  Cow. 

1,  Albrechtsen’s  uterine  forceps;  2,  Albrechtsen's  small  uterine  catheter;  3,  Palmer's 
cervical  dilator;  4,  Bozeman’s  uterine  dressing  forceps. 


and  cows,  vaginal  examination,  palpation  of  the  reproductive  system 
per  rectum,  and  exploratory  douching  of  the  uterus.  Unfortunately 
an  accurate  breeding  history  is  rarely  available.  If  a  cow  has  suffered 
from  retained  afterbirth,  she  may  have  lost,  by  necrosis,  all  carun¬ 
cles  from  one  cornu,  rendering  her  virtually  sterile  on  that  side;  or 
she  may  have  lost  all  caruncles  from  both  cornua,  in  which  case  there 
is  possibly  a  chance  of  1:100  that  she  may  again  produce  a  live  calf. 
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These  damages  are  not  usually  fully  recognized  during  the  period  of 
puerperal  disease.  When  the  time  comes  for  breeding,  the  presence 
or  absence  of  the  caruncles  cannot  be  authentically  determined  by 
clinical  examination.  Thus  where  history  fails,  clinical  examination 
may  be  rendered  futile. 

If,  for  example,  a  cow  has  a  purulent  genital  discharge  following 
the  termination  of  pregnancy,  and  there  is  repeatedly  observed  a  mass 
of  pus  lying  in  the  gutter  behind  her,  the  phenomenon  is  not  recorded. 
It  occurs  so  frequently  that  it  is  quickly  forgotten  and  the  cow  ap- 


Fig.  159.  Sclerosis  of  Cervix  and  Uterus. 

1,1,  Cervical  canal;  2,  2,  sclerotic  enlargement  of  annular  folds  of  cervix,  displacing 
the  cervical  canal  ventralwards;  3,  3,  cornual  cavity  filled  with  pus.  The  placental 
tissues  have  been  destroyed  and  the  uterine  cavity  consists  of  a  purulent  fistula. 


pears  well.  If  a  careful  examination  of  the  afterbirth  was  made  at  the 
close  of  the  last  pregnancy  and  accurately  recorded,  the  facts  are 
invaluable  in  arriving  at  a  reliable  diagnosis  and  prognosis,  should 
difficulty  in  conception  arise. 

The  vagina  may  contain  pus,  which  usually  emanates  from  the 
uterine  cavity  or  cervical  canal.  The  vagina  of  aged  cows  with  pendu¬ 
lous  abdomen  and  atonic  reproductive  system  sometimes  contains 
several  ounces  of  urine  which  have  gravitated  to  the  fundus  of  the 
organ.  An  inspection  of  the  vaginal  mucosa  reveals  the  extent  of  in¬ 
fectious  vaginitis  present.  Chronic  cervicitis  at  its  vaginal  end  is 
visually  recognizable  with  the  aid  of  the  vaginal  speculum.  It  is  also 
identifiable  by  digital  palpation.  In  most  cows,  two  pairs  of  uterine 
forceps  (1,  Fig.  158)  may  be  applied  to  the  cervical  lips  and  the 
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cervix  drawn  back  into  the  vulva,  where  it  may  lie  carefully  inspected. 
Such  gross  disease  as  is  shown  in  Colored  Plate  III  is  readily  recog¬ 
nizable  by  sight  or  touch.  It  is  to  be  borne  in  mind  that  the  cervix 
usually  changes  with  the  age,  the  number  of  pregnancies  experienced, 
and  the  health  of  the  cow.  In  the  cervix  of  the  healthy  heifer,  1  and  2, 


Fig.  160.  Vaginal  Ends  of  Bovine  Cervices. 

The  numerals  indicate  the  lips  of  the  original  os  uteri  externum.  In  1,  2,  and  8  the 
second  annular  fold  does  not  protrude,  as  is  typical  in  healthy  heifers  which  have  not 
calved.  After  having  calved,  the  second  annular  ring  of  the  cervix  (compare  Fig.  161) 
tends  to  protrude  beyond  the  original  cervical  lips  as  indicated  by  letters. 


Fig.  160,  the  margins  of  the  encircling  vaginal  mucosa  are  in  contact 
and  the  circular  folds  of  the  cervix  (Fig.  15)  are  completely  hidden. 
When  the  first  pregnancy  has  terminated  and  the  cervical  canal  has 
been  sufficiently  dilated  to  permit  the  passage  of  the  fetus,  its  mucosa 
may  be  more  or  less  injured  and  infection  of  varying  degrees  ensue. 
As  a  consequence  the  first  or  caudal  circular  fold  of  the  cervix  may 
protrude  as  indicated  at  5  and  6  of  Fig.  160.  The  abnormality  grows 
with  the  number  of  parturitions  and  virulence  of  infection  until  it 
reaches  and  exceeds  that  illustrated  in  Colored  Plate  III.  The  vaginal 
end  of  the  cervix  becomes  a  great,  cauliflower-like  tumor.  It  is 
intensely  injected,  and  in  some  cases  bleeds  readily.  The  surface 
consists  of  cervical,  not  vaginal  mucosa.  It  may  excrete  pus  in  con¬ 
siderable  quantity,  or  there  may  form  on  its  surface  a  thick  layer 
of  highly  viscid  exudate — a  pathological  uterine  seal,  in  a  sterile 
animal. 
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By  rectal  palpation,  enlargements  or  other  abnormalities  of  the 
cervix,  like  that  in  Fig.  159,  may  be  identified.  Any  adhesions  of 
the  uterus  to  other  pelvic  organs  or  structures  are  usually  palpable 
without  difficulty.  Their  presence  clearly  indicates  the  prior  occur¬ 
rence  of  severe  metritis.  There  may  be  present  definite  thickening 
and  sclerosis  of  the  uterine  walls  as  in  Fig.  1 59.  The  uterus  may  be  of 
approximately  the  same  size  and  similar  in  the  degree  of  hardness  to 
that  of  estrum.  If  a  corpus  luteum  is  present,  it  is  imbedded.  The 
presence  of  a  ripe  ovisac  is  virtually  excluded.  The  cow  does  not 
usually  exhibit  signs  of  estrum.  The  vagina  contains  pus,  not  estrual 


Fig.  161.  Rupture  of  Uterus  With  Catheter  (See  also  Fig.  146). 

V,  Vagina ;  1.  lip  of  os  uteri  externum;  2,  first  annular  fold  of  cervix;  3,  4,  ruptures 
of  uterine  walls  with  catheter;  S,  enormously  thickened  broad  ligament  of  uterus;  6, 
cystic  corpus  luteum  with  cystic  oviduct  adherent  to  ovary. 

mucus.  The  uterus  is  frequently  extremely  atonic  and  flaccid.  The 
variations  in  the  character  and  extent  of  adhesions  to  surrounding 
parts,  the  thickness  and  sclerosis  of  the  uterus  and  cervix  are  illim¬ 
itable. 

Highly  important  evidence  regarding  chronic  metritis  and  cervicitis 
is  available  by  exploratory  uterine  douching.  This  may  be  accom¬ 
plished  in  various  ways.  The  Albrechtsen  method  usually  answers 
the  purpose  well.  The  uterine  forceps,  1,  Fig.  158,  are  applied  to  the 
lips  of  the  cervix,  or  to  the  vaginal  wall  at  either  side  of  that  organ. 
Traction  is  then  applied  and  the  vaginal  end  drawn  back  near  to,  or 
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into  the  vulva.  Usually  the  cervix  of  the  dairy  cow,  in  regions  where 
they  are  largely  stabled,  may  be  readily  drawn  back  into  the  vulva. 
The  genital  organs  of  dairy  cows  kept  constantly  out  of  doors,  as  in 
the  tropics,  and  of  beef  cows  are  more  firmly  attached  and  cannot 
be  drawn  so  far  backward.  By  drawing  the  two  pairs  of  uterine  for¬ 
ceps  apart  the  cervix  is  brought  clearly  into  view.  Illumination  of 
the  parts  with  a  flash  light  is  at  times  advisable  or  necessary.  The 
cervical  canal  of  the  virgin  heifer  (1,2,  Fig.  160)  is  extremely  nar¬ 
row.  During  estrum  the  canal  is  dilated  and  filled  with  lubricant 
mucus. 

The  cervical  canal  may  be  examined  by  means  of  the  dilator,  3, 
or  catheter,  2,  Fig.  158,  or  other  suitable  instrument.  As  may  be  seen 
by  a  study  of  Fig.  15,  the  free  margins  of  the  annular  folds  of  the 
cervical  mucosa  are  directed  toward  the  vagina  and  obliquely  inward 
toward  the  central  axis  of  the  canal.  The  sound  or  catheter  may  lodge 
behind  one  of  these  folds  and  any  force  will  tend  to  wound  the 
cervix  or  to  push  the  mucous  fold  into  the  lumen  of  the  canal.  Pa¬ 
tience  needs  be  exercised  and  an  attempt  made  to  follow  the  tortuous 
canal  by  alternately  advancing  and  retreating,  and  varying  the  angle 
at  which  it  is  sought  to  advance  the  instrument.  When  difficulty  arises, 
the  method  of  operation  may  be  modified  and,  instead  of  retracting 
the  cervix,  it  may  be  grasped  per  rectum  with  one  hand,  and  the  in¬ 
strument,  held  in  the  other,  guided  into  the  os  uteri  by  the  hand 
within  the  rectum.  The  hand  may  then  encircle  the  entire  cervix  and 
at  all  times  palpate  the  instrument.  The  difficulty  remaining  uncon¬ 
quered,  the  operator  may  await  estrum,  when  the  cervical  canal  be¬ 
comes  dilated  and  the  cervical  walls  relaxed.  Should  convenience 
so  dictate,  the  corpus  luteum  may  be  dislodged  and  the  douching 
performed  during  the  subsequent  heat. 

The  examiner  should  eliminate  from  his  thought  the  ancient  fable 
of  atresia  of  the  cervical  canal.  True  enough,  atresia  still  occurs,  but 
in  those  rare  cases  the  uterus  promptly  becomes  distended  with  men¬ 
strual  debris,  pus  or  other  liquid.  Very  rarely,  congenital  defects  may 
cause  retention  of  uterine  secretions  as  in  big.  8,  but  in  such  cases 
the  cervical  canal  is  patent  and  the  fluid  may  be  mechanically  drawn 
off,  only  to  promptly  refill.  Atresia  of  the  canal,  as  popularly  taught  a 
few  decades  ago,  is  now  unknown.  When  chronic  cervical  disease  is 
present,  as  in  Fig.  159,  the  annular  folds  may  become  so  enlarged 
and  sclerotic  at  one  or  more  points,  that  the  canal  is  so  bent  that  the 
passage  of  an  instrument  through  it  becomes  difficult  and  dangerous. 
Any  imprudent  force  employed  may  rupture  the  walls  and  lead  to  an 
abscess  as  shown  in  Fig.  153.  Or  the  catheter  or  other  instrument 
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Plate  III 
Cervicitis.  Cow 

1.  Greatly  swollen,  inflamed  and  prolapsed  first  annular,  mucous  fold.  2.  Lip  of  os 
uteri  externum  pushed  aside  by  the  protruding,  first  mucous  fold. 
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may  penetrate  the  peritoneal  cavity,  causing  fatal  peritonitis,  as  in 
I' ig.  161.  In  each  case  the  attempt  to  douche  the  uterus  was  wholly 
unjustified,  the  basic  and  irremediable  lesion  being  in  the  oviducts 
and  diagnosable  by  careful  rectal  palpation. 

I  lie  cervical  canal  having  been  sufficiently  dilated,  the  uterine 
catheter,  2,  fig.  158,  is  introduced,  and  the  uterus  douched  with 
warm  physiological  salt  solution.  If  any  important  degree  of  metritis 
or  cervicitis  exists,  pus  will  be  present  in  the  return  flow.  If  the 
amount  of  pus  be  very  small,  it  may  have  come  from  the  cervical 
canal.  Sometimes  the  amount  of  pus  clearly  indicates  extensive  endo¬ 
metrial  disease.  I  hus  in  Fig.  159  there  is  an  important  volume  of  pus 
in  the  uterus,  the  endometrium  has  been  totally  destroyed,  the  cor¬ 
nual  cavity  has  become  a  purulent  fistula  and  the  breeding  life  of  the 
cow  is  definitely  closed.  The  history  of  the  case,  the  return  of  pus  in 
the  douche,  the  absence  of  purulent  distension  of  the  uterus,  and  the 
presence  of  sclerosis  of  the  walls,  indicate  with  reasonable  assurance, 
the  incurability  of  the  disease.  In  some  such  cases,  if  not  in  all,  there 
is  a  total  absence  of  estrum.  Sometimes  when  a  sterile  cow  is  repeat¬ 
edly  in  estrum  at  irregular,  pathological  intervals,  the  douche  may 
reveal  one  or  several  cc.  of  pus  and  very  rarely,  a  tiny  ovum  is 
caught  in  the  uterine  catheter:  the  cow  has  repeatedly  conceived,  the 
very  small  ovum  has  died,  and  a  small  amount  of  pus,  varying  in 
volume  from  time  to  time,  is  present  in  the  uterine  cavity. 

C  ervicitis  and  metritis  are  intimately  related  and  almost  uniformly 
co-exist.  If  metritis  is  present,  the  infection  almost  inevitably  moves 
caudally  into  the  cervix;  if  the  cervix  is  importantly  diseased,  the 
uterus  almost  always  participates.  There  are  rare  exceptions.  I  once 
found  the  caudal  half  of  the  cervical  canal  open  and  suppurating 
freely.  \\  ithout  further  search  I  passed  a  uterine  catheter  through  an 
adhesive  uterine  seal  at  the  cephalic  end  of  the  canal  and  aborted 
the  cow. 

Having  satisfactorily  determined  that  chronic  metritis  or  cervicitis 
is  present,  that  the  ovaries  and  oviducts  are  healthy,  and  that  no  ir¬ 
removable  obstacle  to  fertility  is  present,  the  handling  of  the  disease 
may  be  considered.  Usually  if  the  female  is  of  moderate  potential 
value,  and  the  disease  is  not  markedly  extensive,  the  prognosis  is 
good. 

Some  cases  of  cervicitis  are  so  extensive  and  virulent,  like  that 
shown  in  Colored  Plate  III,  that  remedial  efforts  are  imprudent,  since 
the\  must  end  in  failure.  Occasionally  the  cervix  is  enormously  en¬ 
larged,  3  or  4  inches  in  transverse  diameter,  and  elongated  to  5  or  6 
inches,  the  mucous  folds  protruding  into  the  vagina,  covered,  in  some 
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instances,  by  a  heavy  layer  of  tough,  adhesive  exudate,  and  the  cervi¬ 
cal  canal  filled  with  the  same  substance.  It  is  a  pathological  uterine 
seal  of  enormous  proportions,  in  a  non-pregnant  cow.  So  far  as  I  have 
seen  there  is  no  justification  for  attempting  to  cure  such  cases.  In 
most  animals  the  endometrium  is  also  hopelessly  diseased. 

The  treatment  for  chronic  endometritis  and  cervicitis  has  made 
scant  progress  since  the  days  of  Albrechtsen  and  Hess.  1  he  repeated 
douching  of  the  uterus  with  2  or  3  per  cent  of  Lugol's  solution  of 
iodine  (iodine  5  parts,  pot.  iodide  10  parts,  water  85  parts)  as  rec¬ 
ommended  by  Albrechtsen  is  probably  as  beneficial  as  any  other 
treatment.  Possibly  in  some  cases  the  introduction  into  the  uterus  of 
bismuth  subnitrate,  iodoform  and  mineral  oil  may  be  preferable,  be¬ 
cause  the  bismuth  and  iodoform  dissolve  tardily  and  remain  in  the 
uterus  for  some  days,  whereas  the  Lugol’s  solution  and  other  soluble 
disinfectants  are  promptly  expelled  or  absorbed.  Some  practitioners 
favor  the  use  of  stronger  Lugol’s  solution,  even  up  to  full  strength. 

The  prevention  of  cervicitis  is  largely  available  by  eliminating  as 
far  as  practicable  the  known  causes.  Heifers  and  other  females,  de¬ 
veloped  in  a  healthy  uterus  and  prudently  handled  during  early  life, 
arrive  at  breeding  age  with  healthy  cervices.  If  mated  with  healthy 
sires,  they  do  not  become  venereally  infected,  and  if  the  ovum  and 
uterus  are  healthy,  there  is  no  notable  injury  to  the  organ  during 
parturition.  Careless  handling  of  the  cervix,  such  as  the  introduction 
into  the  canal  of  dirty  instruments  or  fingers,  invites  infection  and 
the  danger  is  greatly  intensified  if  abrasions  or  wounds  are  caused  by 
rough  handling.  Once  infection  has  become  established  and  lesions 
caused,  the  condition  is  intensified  at  each  subsequent  termination  of 
pregnancy,  as  the  dilating  of  the  canal  sufficiently  to  permit  the 
passage  of  the  fetus,  causes  traumatic  injuries  of  varying  degrees. 
Parturient  lesions  of  the  cervix  are  further  exposed  to  irritant  uterine 
discharges  passing  over  them  during  the  puerperium.  \et  more 
perilous  is  the  contact  of  putrefying  retained  membranes  with  the 
diseased  tissues. 

The  cervix  is  regarded  as  an  important  barrier  against  bacterial 
invasion  of  the  uterus  from  the  vagina.  Yet  it  frequently  becomes 
diseased  and  acts  as  an  infectious  focus,  especially  in  the  cow,  where 
the  cervix  is  most  elaborate. 

In  the  handling  of  the  most  common  type  of  cervicitis  in  the  cow, 
it  is  advisable  usually  to  resort  to  powerful  antiseptics.  The  diseased 
mucosa  may  be  treated  by  the  application  of  pure  Lugol's  solution 
or  of  10  per  cent  silver  nitrate.  This  is  to  be  accomplished  by  means 
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of  a  pledget  of  absorbent  cotton  saturated  with  the  disinfectant  and 
introduced  through  the  canal  with  the  long  dressing  forceps  (4, 
Fig.  158)  or  other  suitable  instrument. 

II  the  recovery  from  the  cervicitis  be  incomplete,  and  be  inter¬ 
rupted  at  that  stage  where  conception  becomes  possible,  the  preg¬ 
nancy  may  be  very  insecure.  If  the  infection  persists  after  concep¬ 
tion.  the  cervical  infection  constantly  threatens  the  invasion  of  the 
uterine  cavity  and  the  ovum.  An  infected  cervix  constitutes  an  im¬ 
portant  starting  point  for  infections  which  induce  abortion.  Less 
frequently,  especially  in  heifers,  the  cervicitis  causes  extreme  sclero¬ 
sis  and  interferes  with  the  expulsion  of  the  fetus,  necessitating 
surgical  dilation  of  the  cervical  canal,  or  the  application  of  severe 
traction.  In  one  heifer  where  I  thought  traction  justifiable,  the  scle¬ 
rotic  cervix  ruptured  longitudinally,  along  the  mid-dorsal  line. 

Cervicitis  is  most  frequent  and  severe  in  highly  bred  dairy  cows. 

I  here  sometimes  occur  deep  longitudinal  fissures  in  the  cervical 
walls,  during  the  expulsion  of  the  fetus.  Unless  promptly  handled, 
these  do  not  properly  heal  but  leave  behind  a  deforming  cicatrix  or  a 
sclerotic  enlargement  in  the  cervical  wall  similar  to  that  shown  in 
Hg.  159.  In  order  to  overcome  these,  various  operations  have  been 
advocated. 

Logically  they  can  only  be  successful  when  the  cervicitis  or  cer¬ 
vical  deformity  is  the  sole  existing  obstacle  to  reproduction.  Gen¬ 
erally,  the  cow  must  be  of  exceptional  potential  value  in  order  to 
justify  the  more  complex  operations,  and  the  outlook  needs  be  fair 
that  the  operation  will  not  only  render  the  cow  capable  of  conception 
but  also  provide  security  for  any  pregnancy  attained. 

Chronic  Vaginitis  and  Vulvitis 

I  he  chronic  diseases  of  the  vagina  and  vulva  interfering  with  con¬ 
ception  are  not  numerous  if  the  contagious  vaginitis  of  cows  already 
described  be  omitted.  I  he  most  frequent  obstacles  encountered  con¬ 
sist  of  lesions  due  to  parturient  injuries  or  to  the  use  of  highly  irritant 
vaginal  injections.  Heifers  suffering  from  genital  hypoplasia,  like 
those  mentioned  in  the  herd  represented  in  Table  X,  inevitably  suffer 
from  vaginal  abrasions  during  their  first  parturition.  Following  calv¬ 
ing  or  abortion,  retained  afterbirth  and  metritis  prevail  and  the 
vaginal  mucosa  is  constantly  irritated  from  decaying  membranes  and 
purulent  secretions.  I  his  may  result  in  lesions  which  interfere  with 
conception.  I  observed  a  mare  which  had  apparently  suffered  severe 
vaginal  injury  at  the  close  of  a  prior  pregnancy.  She  was  bred  and 
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immediately  began  to  strain  violently,  everting  her  vagina.  The 
straining  was  controlled  by  complete  chloral  anaesthesia.  The  ob¬ 
stacle  to  breeding  was  insurmountable. 

I  studied  several  purebred  Hereford  cows  which  had  aborted. 
As  a  remedy,  an  attempt  had  been  made  by  laymen  to  follow  an  offi¬ 
cial  bulletin  recommending  vaginal  injections  of  Lugol’s  solution. 
Apparently  because  the  solution  was  too  strong,  or  owing  to  some 
other  error,  severe  vaginitis  ensued,  followed  by  complete  atresia  of 
the  vagina — which  barred  the  escape  of  utero-cervical  excretions.  The 
anterior  portion  of  the  vagina,  the  cervical  canal  and  the  uterine 
cornua  became  enormously  distended  with  transparent,  thin  lymph 
or  mucus,  the  volume  reaching  one  gallon  or  more.  Treatment  was 
not  attempted. 

A  client  discovered  a  mare  in  dystocia,  the  fetus  in  anterior  pres¬ 
entation  with  the  posterior  limbs  projecting  beneath  the  abdomen 
and  chest.  The  fetal  chest  had  advanced  to  the  vulva.  Labor  had 
come  on  during  the  night  and  the  dystocia  had  probably  existed  for 
ten  hours.  Embryotomy  was  performed.  The  vulva  underwent  ex¬ 
tensive  necrosis  with  severe  constriction  so  that  coitus  was  there¬ 
after  barred.  As  a  rule  there  is  no  remedy  for  chronic  lesions  and 
constrictions  of  the  vagina  and  the  vulva.  Most  of  them  may  be 
prevented  by  timely  precautions. 


Chapter  XXIX 

DISPLACEMENTS  OE  THE  GRAVID  UTERUS 

AND  VAGINA 


l  MAN  obstetrists  describe  displacements  of  the  gravid  uterus 


-*•  -*■  of  woman  known  as  anteflexion  and  retroflexion,  and  antever- 
sion  and  retroversion.  Some  veterinary  obstetrists  describe  under  the 
same  names  conditions  in  pregnant  domestic  animals  which  are  diffi¬ 
cult  of  identification  with  the  displacements  in  woman. 

It  needs  be  borne  in  mind,  when  attempting  to  compare  the  uterine 
displacements  in  woman  and  domestic  animals,  that  the  posture  of 
the  former  dilters  radically  from  that  of  the  latter.  When  a  woman 
walks,  stands,  or  sits,  the  gravid  uterus  rests  within  the  pelvis  as  in 
a  basin  (as  the  anatomical  name  implies),  and  the  pelvis  supports 
the  weight.  1  here  is  no  tension  upon  the  cervix  and  the  vagina,  but 
these  parts  are  compressed  instead.  These  conditions  are  reversed 
in  quadrupeds,  in  which  the  pregnant  uterus  moves  by  gravity 
toward  the  diaphragm  and  the  weight  of  the  organ  is  borne  by  the 
diaphragm  and  the  ventral  wall  of  the  abdomen,  and  in  part  sus¬ 
pended  through  the  vagina  and  vulva,  from  the  perineum.  The 
suspension  from  the  perineum  is  greatly  exaggerated  in  the  cow,  ewe, 
and  goat  when  arising  from  the  recumbent  position.  When  arising 
from  sternal  decubitis,  the  cow  first  extends  her  posterior  limbs, 
while  the  sternum  still  rests  upon  the  floor.  This  places  her  body  at 
an  angle  of  about  45  degrees,  so  that  the  pregnant  uterus,  except  as 
supported  by  the  diaphragm,  is  virtually  suspended  from  the  vagina 
and  vulva,  with  such  aid  as  the  broad  ligaments  of  the  uterus  con¬ 
tribute.  1  here  is  little  change  in  relations  in  decubitis.  This  is  chiefly 
sternal.  Rarely  the  general  intra-abdominal  pressure  favors  vaginal 
prolapse  in  the  recumbent  female  in  either  sternal  or  lateral  decubitis. 
Dorsal  decubitis,  so  usual  in  woman,  is  incompatible  with  life  espe¬ 
cially  in  solipeds  and  ruminants.  Hence  the  cervix  and  vagina  of  a 
pregnant  woman  are  usually  in  a  state  of  compression  from  the  super¬ 
posed  gravid  uterus  and  except  in  accident  are  never  in  a  state  of 
tension:  the  cervix  and  vagina  of  the  cow  are  constantly  in  a  state  of 
tension,  with  the  possible  exception  of  very  rare  accident.  In  ad¬ 
vanced  pregnancy  the  length  of  the  bovine  fetus  may  exceed  the 
distance  from  the  pelvic  border  to  the  diaphragm,  and  the  head  and 
anterior  feet  extend  into  the  pelvic  cavity  as  indicated  in  Colored 
Plate  I,  to  rest  above  the  cervix  and  cephalic  end  of  the  vagina.  This 
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exerts  no  compression  upon  the  vagina.  The  weight  of  the  gravid 
uterus  (150  to  500  lbs.)  is  still  borne  by  the  diaphragm  and  linea 
alba.  The  ventral  walls  of  the  uterus,  cervix,  and  vagina  remain 
tense.  The  phenomenon  superficially  resembles  the  retroversion  of 
woman,  but  it  is  purely  physiological.  It  is  merely  an  increase  of  the 
slight  extension  of  the  uterus  above  the  cervix,  notably  present  at 
the  fortieth  to  sixtieth  day  of  pregnancy,  which  serves  as  a  mark  of 
differentiation  between  pregnancy  and  pyometra.  Hence  the  dis¬ 
placements  of  the  pregnant  uterus  of  woman  are  the  consequence  of 
compression;  those  of  domestic  animals  are  due  to  tension. 

The  sustenance  of  the  enormous  weight  of  the  digestive  viscera  of 
solipeds  and  ruminants,  to  w'hich  is  added  in  advanced  pregnancy  in 
the  mare  and  cow  approximately  20  per  cent  of  the  total  body 
weight,  causes  the  abdominal  floor  to  sag  markedly.  The  linea  alba, 
extending  from  the  pubic  brim  to  the  sternum,  stays  the  abdominal 
floor.  It  is  assisted  by  the  notably  developed  abdominal  muscles, 
and  by  the  powerful  panniculous  carnosus  and  vast  elastic  addominal 
tunic,  which  are  far  more  developed  than  in  human  anatomy. 

Physiologically  the  longitudinal  axis  of  the  vagina  and  gravid 
uterus  extends  obliquely  forward  and  downward  from  the  vulva,  and 
the  weight  of  the  pregnant  uterus  keeps  its  cervical  pole  tensely 
stretched.  When  the  abdomen  becomes  unusually  pendant,  the 
obliquity  of  the  central  utero-vaginal  axis  inevitably  increases,  and  it 
may  be  gently  curved.  This  does  not  imperil  pregnancy:  when  labor 
sets  in  the  impediment  of  gravity  in  the  expulsion  of  the  fetus  may 
be  overcome  by  the  female  lying  down.  It  appears  erroneous  to  class 
this  as  anteflexion  or  anteversion.  Some  cases  described  as  latero- 
version  in  the  mare  are  probably  bicornual  pregnancy. 

Uterine  Torsion 

Uterine  torsion  is  commonly  defined  as  a  revolution  of  the  uterus 
upon  its  long  axis.  A  study  of  Fig.  14  indicates  that  in  the  cow,  in 
which  by  far  most  uterine  torsions  occur,  each  cornu  constitutes  the 
arc  of  a  circle  and  that  torsion  of  the  organ  involves  the  revolution 
of  a  U-shaped  loop,  much  like  intestinal  volvulus. 

The  point  of  incarceration  of  the  genital  tube  of  ruminants  is 
usually  in  the  vaginal  area.  Normally  the  uterine  cornua  are  too 
firmly  distended  with  fetal  fluids  to  permit  the  revolution  upon  the 
cranial  side  of  the  cervix.  The  rigid  cervix  revolves  with  the  cornua. 
The  caudal  end  of  the  vagina  is  firmly  fixed  within  the  pelvis  to  the 
perineum,  and  torsion  in  that  area  is  excluded.  The  cervical  pole  of 
the  vagina,  normally  empty  and  with  pliable  walls,  ofters  the  most 
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favorable  area  for  the  torsion:  it  serves  as  the  fixed  and  constricted 
mouth  of  the  hag  upon  which  the  distended  uterine  sac  revolves. 
When  the  torsion  becomes  extreme,  and  rupture  occurs  in  ruminants, 
it  is  commonly  immediately  caudal  to  the  cervix. 

Rarely  the  uterus  may  he  so  flaccid  because  of  disease  that  the 
fetal  fluids  gravitate  toward  the  ovarian  poles  of  the  cornua  and 
permit  the  torsion  to  occur  immediately  in  front  of  the  cervix  at  the 
juncture  of  the  two  cornua.  Harms80  states  that  in  twin  pregnancy, 
and  in  multipara,  only  one  section  of  the  uterus  is  involved.  Appar¬ 
ently  he  had  in  mind  only  multipara.  A  study  of  Fig.  14  indicates 
that  in  bicornual  twin  pregnancy  in  the  cow,  as  in  the  normal 
uniparous  pregnancy,  the  two  uterine  cornua,  firmly  bound  to¬ 
gether  by  the  intercornual  ligament,  must  inevitably  revolve  together. 

It  is  understandable  that  in  unicornual  twins,  especially  when 
independent,  that  portion  of  the  uterus  containing  the  fetus  at  the 
ovarian  pole  of  the  gravid  cornu  may  undergo  torsion  without  in¬ 
volving  the  cervical  pole.  It  is  to  be  remembered  that  in  advanced 
gestation  of  independent  unicornual  twins,  the  cornu  reaches  a 
length  of  eight  feet  or  more,  and  that  the  length  of  each  fetus  ex¬ 
ceeds  the  distance  from  the  pelvis  to  the  diaphragm.  The  cornu  neces¬ 
sarily  becomes  acutely  bent  in  its  middle.  The  two  segments  of  the 
cornu,  each  containing  a  fetus,  thus  come  to  lie  side-by-side,  and  the 
ovarian  segment  may,  theoretically,  revolve  and  cause  a  torsion  be¬ 
tween  the  two  ampullae.  This  is  far  less  probable  if  chorionic  fusion, 
which  regularly  occurs,  is  present,  and  the  cornu  is  equally  dis¬ 
tended  at  all  points.  If,  however,  the  cervical  segment  revolves,  the 
non-gravid  cornu  as  well  as  the  ovarian  pole  of  the  gravid  cornu 
must  accompany  it  in  the  torsion. 

The  non-pregnant  uterus  of  the  mare  (Fig.  13)  is  cruciform  and 
suspended  hammock-like  in  the  broad  ligaments.  With  the  advent 
of  normal  pregnancy,  the  gravid  horn  and  the  body  elongate  almost 
equally  and  at  the  juncture  of  these  the  non-gravid  cornu  is  given  off 
somewhat  like  the  thumb  of  a  mitten,  as  indicated  in  Fig.  50.  The 
non-gravid  cornu  with  its  broad  ligament  acts  as  a  barrier  to  torsion. 
It  is  probably  in  part  for  this  reason  that  uterine  torsion  is  relatively 
rare  in  the  mare,  according  to  the  prevailing  methods  of  diagnosis. 
I  have  identified  but  one  case.  The  mare,  in  advanced  pregnancy, 
had  repeatedly  climbed  a  straw  stack,  probably  owing  to  pain,  and 
lain  down  in  such  a  position  that  she  could  not  get  up.  The  owner 
rolled  her  over  backwards.  Some  weeks  later  she  appeared  unwell 
without  marked  pathognomonic  symptoms.  I  found,  upon  rectal  pal¬ 
pation,  severe  uterine  torsion  with  gangrene. 
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Fig  162.  The  Allantochorion  of  the  Mare. 

The  non-vascular  endodermic  layer  has  been  removed  in  order  to  fully  expose  the 
vascular  network. 

1,  Arterial  trunk;  2,  venous  trunk;  3,  3,  ultimate  arterial  and  venous  trunks,  com¬ 
municating  with  each  other  by  means  of  sinusoidal  or  cavernous  vessels  of  equal  size;  4, 
secondary  venous  trunk;  S,  a  sinusoidal  vessel  apparently  passing  directly  from  artery 
to  vein;  6,  a  very  tine,  non-branching  anastomotic  arterial  vessel.  (Cornell  Veterinarian) 

The  conditions  are  materially  different  in  multipara,  which  for  all 
practical  purposes  have  twin  uteri,  devoid  of  inter-cornual  ligaments, 
as  may  readily  be  seen  in  Figs.  16  and  17.  Each  cornu  is  free  to 
revolve  independently,  and  only  very  rarely  are  both  cornua  simul¬ 
taneously  in  torsion.  Benesch'"  reports  a  series  of  cases  in  the  bitch, 
all  unicornual.  The  torsion  of  one  horn  would  inevitably  cause  some 
constriction  at  the  base  of  the  other,  as  may  well  be  understood  by 
studying  Fig.  163.  When  several  or  many  fetuses  are  present,  the 
uterus  becomes  greatly  elongated  and  folded  like  the  small  intestines, 
and  torsion  of  a  short  section  of  the  cornu,  containing  one  or  more 
fetuses,  may  occur,  like  intestinal  volvulus.  This  possibility  is  best 
illustrated  in  the  sow,  as  shown  in  Fig.  18,  the  uterus  of  which  may 
contain  12  to  20  fetuses  and  acquire  a  length  of  15  to  20  or  more 
feet,  compared  with  some  80  feet  of  intestines. 


Fk;.  163.  Pregnant  Uterus  of  Bitch  in  Situ. 

U,  Direct  cornua;  V ,  retrograde  cornua.  In  the  presence  of  numerous  fetuses  in 
advanced  pregnancy,  the  uterus  becomes  thrown  into  loops  like  the  small  intestines 
(See  also  Fig.  17.) 
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Numerous  hypotheses  have  been  advanced  concerning  the  causes 
of  uterine  torsion.  Rolling  the  mare  or  cow  in  an  effort  to  undo  tor¬ 
sion  is  a  common  method.  But  uterine  torsion  is  very  rare  in  the 
mare — I  have  seen  but  one  case — and  extremely  common  in  the  cow. 
The  former  habitually  rolls,  while  the  latter  does  not  attempt  it.  The 
arciform  disposition  of  the  bovine  uterus,  and  the  attachments  of  its 
broad  ligaments  far  back  in  the  pelvis,  render  torsion  more  prob¬ 
able.  Her  method  of  lying  down  and  getting  up,  by  which  the  gravid 
uterus  is  virtually  suspended  for  a  brief  period,  apparently  favors 
the  dislocation.  But  in  other  ruminants  having  these  anatomical 
characters  torsion  is  rare.  Others  attribute  the  torsion  to  the  move¬ 
ments  of  the  fetus.  According  to  my  observations,  the  most  abundant 
and  violent  fetal  movements  are  seen  in  the  mare,  where  torsion  is 
uncommon. 

Stoss1  89  cites  Tapken  as  having  observed  a  ratio  of  2.7  per  cent 
of  torsions  among  dystocias  of  cows  at  pasture,  compared  with  8.6 
per  cent  in  stabled  cows.  In  the  tropics  I  have  not  seen  uterine  tor¬ 
sion  in  beef  cows,  nor  in  dairy  cows  where  constantly  at  pasture. 
My  cases  have  all  been  in  dairy  cows,  much  stabled  and  of  low  vigor. 
The  incidence  has  advanced  and  retreated  somewhat  parallel  to  that 
of  sterility  and  abortion. 

The  conclusion  that  the  basic  cause  of  uterine  torsion  is  to  be 
sought  in  a  want  of  vigor  in  the  uterus  itself  is  supported  by  the  rare 
occurrence  of  torsion  in  the  non-gravid  animal.  Harms80  cites  Ham- 
merschmidt  as  having  observed  uterine  torsion  in  a  cow,  4  days  post¬ 
partum,  with  the  uterus  distended  with  pus.  Detorsion  was  effected 
by  rolling  her  over  20  times.  Harms  also  cites  Konig  as  having  ob¬ 
served  post-partum  uterine  torsion  in  a  goat.  Benesch1-  observed 
torsion  of  the  uterus  in  a  bitch  which  had  neither  been  pregnant  nor 
bred,  with  the  involved  cornu  tilled  with  pus. 

The  diagnosis  of  uterine  torsion  is  not  difficult  in  severe  cases:  in 
the  milder  forms  the  line  of  demarcation  between  normal  and  ab¬ 
normal  has  not  been  clearly  defined. 

A  study  of  Fig.  14  shows  that  the  ruminant  uterus  is  disposed  in 
the  form  of  an  arc  or  loop,  with  the  ovarian  pole  ventral  to  the 
cervical  end.  The  ideally  healthy  pregnant  uterus  retains  the  out¬ 
lines  of  the  non-gravid  organ,  with  the  median  line  of  its  convex 
dorsal  border  extending  almost  directly  forward  in  a  line  with  the 
long  axis  of  the  vagina.  When  the  uterus  is  atonic,  as  is  highly  preva¬ 
lent  in  dairy  cows,  the  mid-dorsal  line  of  the  gravid  horn  sags  to 
the  right  or  left.  The  slight  displacement  attracts  no  attention,  and 
causes  no  recognizable  dystocia.  Veterinary  obstetrists  are  familiar 
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with  dystocia  due  to  dorso-ilial  or  dorso-pubic  position.  The  fetus  is 
said  to  have  revolved  upon  its  long  axis  90  or  180  degrees.  It  is  not 
generally  stated  that  the  uterus  and  the  fetus  have  revolved  together. 
The  pregnant  uniparous  uterus  with  its  contained  fetus  lies  rn  arc 
with  the  convex  dorsal  surface  of  the  fetus  parallel  with  the  convex 
dorsal  wall  of  the  uterus.  It  is  logical  to  assume  that,  when  a  fetus 
lies  in  the  dorso-ilial  position,  the  uterus  also  has  revolved  so  that 
its  convex  surface  is  directed  toward  the  ilium.  The  dystocia  is  over¬ 
come  by  revolving  the  fetus  upon  its  long  axis.  The  question  arises 
whether  at  the  same  time  the  obstetrist  does  not  also  revolve  the 
uterus.  The  correction  of  the  dorso-ilial  or  dorso-pubic  position  of 
the  fetus  is  performed  in  the  same  manner  as  detorsion  of  the  uterus 
when  it  has  revolved  through  180  degrees. 

The  confusion  is  intensified  because  some  influential  writers  ad¬ 
here  to  the  tradition  that  during  gestation  the  equine  and  bovine 
fetuses  rest  in  the  dorso-ilial  or  dorso-pubic  position.  The  origin  of 
this  tradition  is  unknown.  In  clinical  examination,  I  have  constantly 
found  the  healthy  fetus  in  the  dorso-sacral  position  as  indicated  in 
Colored  Plate  I.  Colleagues  verify  my  observations. 

I  he  supporters  of  the  tradition  that  the  healthy  equine  and  bovine 
fetuses  lie  in  dorso-ilial  or  dorso-pubic  position  during  pregnancy, 
fail  to  state  at  what  date  and  by  what  means  the  fetal  position  is 
changed  to  dorso-sacral.  the  physiological  position  at  birth.  Clinical 
experience  teaches  that,  in  overcoming  dystocia  due  to  dorso-pubic 
position,  the  obstetrist  may  fail  at  his  first  effort  to  rotate  the  fetus 
upon  its  long  axis,  but  may  readily  succeed  in  a  second  effort  when 
rotation  is  attempted  in  the  opposite  direction. 

It  appears  improbable  that  a  healthy  fetus  would  come  to  rest  in 
an  arciform  uterus,  with  its  ventral,  concave  surface  directed  toward 
the  dorsal  convex  face  of  the  uterus.  In  my  experience,  most  fetuses 
in  the  dorso-sacral  position  are  dead  and  the  uterus  atonic  from 
disease.  It  seems  highly  probable  that  in  most  cases  of  dystocia  due 
to  dorso-ilial  and  dorso-pubic  positions,  the  basic  cause  is  to  be 
sought  in  a  diseased  uterus  and  fetus,  both  of  which  have  revolved 
through  90  to  180  degrees.  If  these  be  regarded  as  uterine  torsion, 
the  incidence  of  the  displacement  becomes  multiplied. 

I  terine  torsion  is  defined  as  right  and  left,  or  clockwise  and 
counter-clockwise.  In  the  former  it  is  meant  that  the  dorsal  line  of 
the  uterus  moves  to  the  right  toward  the  ilium,  thence  toward  the 
pubis,  etc.  Recorded  statistics  indicate  that  right  torsion  is  the  more 
frequent.  The  reason  suggested  is  that  the  dorsum  of  the  uterus  rolls 
away  from  the  rumen.  Another  unstudied  possibility  is  that  the  tor- 
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sion  is  usually  to  the  right  when  the  pregnancy  is  in  the  right  horn, 
and  vice  versa. 

There  are  no  pathognomonic  symptoms  of  uterine  torsion.  The 
mild  sagging  of  the  atonic  uterus,  45  to  90  or  more  degrees,  passes 
unobserved  unless  accidentally  discovered  during  rectal  palpation. 
I  incidentally  discovered  extreme  uterine  torsion  in  a  cow  during 
routine  rectal  palpation  in  the  herd.  The  cow  was  apparently  healthy. 
Yet  the  torsion  was  so  extensive  that  the  animal  was  rolled  over 
six  times  in  order  to  reduce  the  displacement.  Her  pregnancy  con¬ 
tinued  to  term,  and  she  calved  physiologically. 

When  torsion  occurs  at  or  near  term,  and  progresses  to  such  a 
degree  that  the  uterine  circulation  is  impeded  or  blocked,  obscure 
signs  of  distress  appear,  varying  according  to  the  multitudinous 
lesions.  When  the  torsion  is  so  mild  as  90  to  180  degrees,  with  the 
fetus  in  dorso-ilial  or  dorso-pubic  position,  the  symptoms  are  merely 
those  of  the  resulting  dystocia.  Vaginal  and  rectal  palpation  then 
reveal  the  nature  of  the  difficulty.  If  the  torsion  is  extensive,  the 
vaginal  walls  are  regularly  thrown  into  spiral  folds,  which  are  readily 
recognized,  and  their  direction  indicates  the  direction  of  the  torsion. 
When  the  torsion  is  very  severe,  the  vagina  becomes  so  narrowed 
that  the  cervix  cannot  be  reached.  If  it  extends  further,  the  vagina 
may  rupture  transversely  at  its  anterior  end,  or  the  uterus  may 
rupture  just  anterior  to  the  cervix,  and  the  fetus  may  drop  out  of 
the  uterus  into  the  peritoneal  cavity. 

Rarely  the  torsion  may  be  disseminated  over  a  wide  area  and  the 
revolutions  be  multiple  without  causing  either  the  death  of  the  ani¬ 
mal  or  the  rupture  of  the  uterus.  I  have  elsewhere  described24"  a  case 
of  torsion  of  the  uterus  in  advanced  pregnancy,  in  which  there  were 
two  complete  revolutions  of  the  pregnant  organ.  Although  the  cow 
was  in  indifferent  health,  she  endured  the  displacement  for  about  23 
months.  Boyd1'  describes  a  similar  case  but  designates  it  mummifica¬ 
tion  with  torsion  present.  I  have  regarded  these  cases  as  distinct 
from  the  typical  bovine  hematic  mummy  as  illustrated  in  Figs.  177- 
180  inclusive,  and  have  ventured  to  designate  them  as  static  fetal 
cadavers.  There  is  no  recognizable  inter-placental  hemorrhage  in 
these  cases,  according  to  my  observations.  Neither  is  there  visible 
desiccation  of  the  fetus,  nor  signs  ol  fetal  decomposition  if  left  un¬ 
disturbed  surgically.  My  conclusion  has  been  that  the  fetal  death 
occurs  from  a  wholly  unknown  cause,  which  induces  neither  labor 
pains,  fetal  decomposition  nor  estrum,  and  the  fetal  cadaver  remains 
in  a  state  suggesting  permanent  rigor  mortis. 

Boyd  attributed  the  death  of  the  fetus  to  the  uterine  torsion.  I  have 
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observed  the  fetal  phenomenon,  in  a  range  beef  cow,  without  the 
uterine  displacement.  My  conclusion  is  that  the  torsion  is  due  to 
the  presence  of  the  fetal  cadaver.  The  fetal  fluids  disappear,  or 
tuthei  tail  to  be  longer  produced,  leaving  the  atonic  uterus  enlarged 
and  flaccid,  so  that  any  violent  movement  of  the  cow  may  cause  the 
mechanical  displacement  of  the  uterus.  In  the  absence  of  fetal  fluids 
and  of  uterine  tone,  there  exists  no  automatic  remedy  and  the  dis¬ 
placement  persists.  1  he  dearth  of  fetal  fluids  permits  the  uterus 
to  revolve  two  or  more  times  upon  its  axis  without  rupturing  its  walls. 

Accounts  occasionally  appear  in  which  the  bovine  uterus  has  made 
at  least  two  complete  revolutions  without  causing  rupture  of  the 
mgan  01  immediately  mortal  injury.  It  is  not  clear  what  ratio  of  such 
cases  may  be  due  to  the  static  fetal  cadaver.  In  one  case  the  dairy¬ 
man  reported  that  at  the  expected  calving  period  the  cow  had  re¬ 
vealed  signs  of  approaching  parturition. 

Rarely  the  torsion  of  the  uterus  occurs  far  forward.  It  has  been 
stated  that  sometimes  but  one  born— the  gravid  one— is  involved  in 
ruminants.  The  claim  has  not  been  verified  and  appears  highly  im¬ 
probable.  It  could  only  occur  in  that  portion  of  the  apex  of  the  cornu 
projecting  anterior  to  the  intercornual  ligament,  9,  Fig.  187. 

In  other  instances,  uterine  gangrene  occurs,  with  purulent  decom¬ 
position  of  the  fetus  and  early  death  of  the  female.  Sometimes  the 
uterus  acts  as  an  abscess  cavity,  and  the  fetal  debris  may  slough  out 
through  the  abdominal  tloor,  as  indicated  in  Fig.  164.  Or  the  fetal 
debris  may  slough  into  the  rumen,  intestine  or  urinary  bladder 

l  terine  torsion  in  multipara  is  dfficult  of  diagnosis  because  the 
vagina  is  usually  not  involved  and  rectal  palpation  is  not  available 
/ he  Pftlent  15  apparently  unwell  and  the  presence  of  pregnancy 
ogically  suggests  the  possibility  of  uterine  displacement  The  ab¬ 
dominal  walls  of  carnivora  are  thin  and  pliable,  affording  an  oppor¬ 
tunity  for  the  palpation  of  the  uterus.  This  may  reveal  the  tense 
gardened  area  of  torsion.  The  displacement  may  be  quite  overlooked, 
and,  as  indicated  in  Fig.  165,  the  segment  which  has  undergone  tor¬ 
sion  becomes  necrotic  and  the  contained  fetal  cadaver,  after  some 
maceration,  desiccates  and  remains  indefinitely  as  a  static  mass  of 
debns.  The  case  is  more  fully  described  by  Stephenson,  Sweet,  and 
W  illiams.  I  terine  torsion,  with  rupture  of  the  uterus  and  the 
extrusion  of  the  living  or  fresh  fetuses,  is  perhaps  responsible  for 
suefi  extra-uterine  fetuses  as  shown  in  Fig.  166. 

1  he  extent  of  the  torsion  and  its  effect  upon  the  uterus  and  fetus 
vary  infinitely.  Probably  most  cases  of  45  degrees  or  less  become 
spontaneously  adjusted,  especially  when  labor  sets  in  and  the  uterus 


Fir,.  164.  Transverse  Rupture  of  the  Vagina  of  the  Ewe  due  to  Uterine  Torsion. 

Followed  by  sloughing  of  the  putrid  fetus  through  the  abdominal  floor. 

,  vulva;  B,  vaginal  stump;  C,  broad  ligament;  D,  cord-like  cervix  entwined  with  broad  ligament 

E,  ovary;  F,  uterine  cornu;  G,  intestine. 
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Fic.  16S.  Unicornual  Uterine  Torsion  in  a  Cat. 

ovarvRl?\UfiKlne  COrnu;,  2’  base  of  left  cornui  ovarian  pole  of  left  cornu;  4,  left 
y’  S’  bbrous  capsule  and  remnants  of  necrotic  ampulla  isolated  by  uterine  tor- 

pssjt  fetai  cadaver- 7;  *•  *•» **  - 


becomes  aroused  in  vigor.  Some  cases  are  revealed  by  the  dystocia 
c  ue  to  the  dorso-ilial  position.  When  the  torsion  extends  to  180  de¬ 
grees  in  advanced  pregnancy,  if  to  the  right,  the  left  broad  ligament 
is  stretched  over  the  vagino-cervical  axis  and  tends  to  strangulate 
the  uterus  and  to  interfere  with  the  blood  supply.  The  fetus  is  then 
in  dorso-pubic  position  and  causes  definite  dystocia  when  labor  sets 
in.  When  the  torsion  attains  about  360  degrees,  the  tightly  stretched 
broad  ligament,  containing  the  ovarian,  uterine,  and  vaginal  arteries 
dangerously  strangulates  the  uterus,  and  obstructs  the  blood  How  to 
the  uterus  and  fetus.  The  twisting  of  the  uterus  occasionally  causes 
its  transverse  rupture.  This  may  release  the  torsion,  in  which  case 
vaginal  exploratmn  may  reveal  a  free  opening  into  the  peritoneal 
cavity.  1  he  fetus  falls  out  of  the  uterus  and  lies  free  in  the  abdominal 
cavity.  Or  the  rupture  may  be  hidden  by  the  intact  broad  ligaments 
and  fail  to  be  identifiable  until  detorsion  has  occurred. 
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Extreme  torsion  imperils  the  life  of  the  fetus  and  mother.  As  soon 
as  the  incarceration  at  the  point  of  revolution  seriously  obstructs  the 
return  of  venous  blood  from  the  placenta,  asphyxiation  of  the  fetus 
is  threatened.  In  a  bitch  Benesch12  observed  violent  fetal  movements, 
evidently  the  effect  of  partial  asphyxiation,  thus  indicating  that  the 
displacement  of  the  uterus  caused  the  violent  fetal  movements,  not 
that  the  fetal  movements  caused  the  torsion.  I  he  obstruction  of  the 


Fig.  160.  Extra-uterine  Swine  betal  Cadavers. 
Presumably  resulting  from  strangulated  torsion  of  a  uterine  loop  containing 


two  fetuses. 


circulation  causes  transudation  of  blood  into  the  fetal  sacs,  redden¬ 
ing  the  fetal  fluids.  The  uterine  walls  become  engorged  and  bloody 

exudate  appears  in  the  peritoneal  cavity. 

Maceration  of  the  fetus  regularly  follows  its  death,  frequently 
accompanied  by  emphysematous  decomposition.  Sometimes,  as  in 
Fig.  165,  the  products  of  maceration  are  resorbed,  and  the  drier 
skeletal  debris  remains  indefinitely.  Unless  the  uterus  undergoes 
complete  gangrene,  adhesions  occur  between  that  organ  and  any 
contiguous  structures.  Occasionally,  especially  in  swine,  encapsulated 
extra-uterine  fetuses  are  found,  as  in  I  ig.  166,  which  possi  \  ma\ 
have  dropped  into  the  peritoneal  cavity  through  the  uterine  rupture 
which  had  been  caused  by  torsion.  In  some  cases  when  the  uterus 
ruptures  transversely  the  fetus  remains  imprisoned  for  a  time,  as 
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shown  in  Hg.  164,  the  uterus  retains  sufficient  vascular  supply  to 
avoid  total  gangrene,  the  walls  adhere  to  the  adjacent  parts,  the 
fetal  cadaver  decomposes  and  the  pus  and  debris  are  discharged 
externally.  Perhaps  the  cow  to  be  described  later,  the  uterus  of  which 
contained  large  volumes  of  whole  grains  of  maize,  mixed  with  fetal 
debris,  had  suffered  from  uterine  torsion,  the  uterus  adhered  to  the 
rumen  and  the  two  cavities  interchanged  contents.  Similarly,  the 
sloughing  of  the  fetal  cadaver  through  the  abdominal  floor,  in  Fig. 
166,  was  possibly  the  effect  of  uterine  torsion. 

I  he  prognosis  of  uterine  torsion  has  been  based  chiefly  upon  the 
survival  of  the  dam  and  her  young.  In  this  treatise  we  are  primarily 
concerned  with  the  question  of  the  maintenance  of  fertility.  From 
this  angle  the  prognosis  appears  very  bad.  The  data  from  this  view¬ 
point  are  limited  and  vague.  Various  writers,  many  of  whom  are 
cited  by  Harms80  record  a  mortality  of  the  dam  of  13  to  15  per  cent. 
It  is  not  clear  what  cases  are  included.  A  large  ratio  of  ruptures  of 
the  utei  us  must  end  in  death,  and  it  is  not  clear  that  writers  include 
those  which  when  first  examined  are  clearly  doomed.  I  have  de¬ 
scribed  above  one  case  in  the  mare.  When  I  was  called  the  uterus 
was  gangrenous  and  the  mare  evidently  moribund  from  sepsis.  That 
gave  me  100  per  cent  mortality  for  the  mare.  But  I  handled  scores 
ot  mares  in  dystocia  due  to  dorso-ilial  or  dorso-pubic  position,  pos¬ 
sible  due  to  unidentified  torsion,  which  largely  recovered  physically, 
though  their  later  fertility  was  not  learned.  If  the  torsion  is  not 
extreme,  if  the  vascular  supply  to  the  uterus  has  not  been  markedly 
interrupted,  and  if  the  torsion  has  been  promptly  reduced,  the  prog¬ 
nosis  is  good. 

The  outlook  tor  the  fetus  is  not  so  good  as  for  the  dam.  Asphyxia¬ 
tion  may  ensue  and  the  uterus  remain  viable.  Or  the  fetus,  already 
weakened  in  a  uterus  predisposed  to  torsion  because  of  atony,  and 
suttering  from  deficient  blood  supply  due  to  the  torsion,  may  well 
be  born,  or  extracted,  weak  or  non-viable.  The  prognosis  is  markedly 
individualistic,  and  depends  upon  a  multitude  of  factors. 

The  prophylaxis  of  uterine  torsion  has  not  been  directly  discussed 
in  veterinary  literature.  While  accidents  in  endless  variety  have  been 
invoked  as  causes,  they  are  largely  unpredictable  and  therefore  un- 
preventable.  The  hypothesis  that  it  is  caused  by  the  movements  of 
the  fetus,  has  no  known  basis  in  fact.  The  one  possible  means  of 
prevention  rests  upon  the  conclusion  stated  above,  that  the  funda¬ 
mental  cause  consists  of  uterine  atony  or  paresis  dependent  upon 
the  methods  employed  in  breeding,  feeding,  and  handling.  From  this 
viewpoint,  uterine  torsion  is  largely  preventable  by  avoiding  the 
msic  causes  of  genital  diseases,  as  discussed  in  Section  I. 
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The  handling  of  the  existing  torsion  has  been  considered  in  the 
companion  volume,  Veterinary  Obstetrics. 

Hysterocele.  Uterine  Hernia 

The  phenomena  designated  as  uterine  herniae  vary  in  type.  In¬ 
guinal  uterine  hernia,  already  mentioned  in  Chapter  III  as  a  tera- 
tological  defect  especially  in  the  bitch  and  sow,  consists  of  the  migra¬ 
tion  of  the  ovary  through  the  inguinal  canal,  analogous  to  the  descent 
of  the  testicle  in  the  male.  Accordingly  inguinal  hernia  in  the  female 
normally  has  as  its  content  the  oviduct,  the  ovary,  and  probably 
the  ovarian  pole  of  the  uterine  cornu.  This  presents  a  congenital 
tumor  in  the  same  region  as  the  male  scrotum,  recognizable  in  the 
new-born  female.  She  should  be  discarded  as  a  breeding  animal, 
along  with  siblings  or  other  closely  related  individuals.  If  bred,  in¬ 
guinal  pregnancy  is  probable.  I  he  growth  of  the  fetus  or  fetuses 
causes  notable  enlargement,  and  eventually  dystocia.  It  calls  for 
hysterotomy  or  hysterectomy.  If  performed  in  due  season,  the  prog¬ 
nosis  is  favorable  for  the  lives  of  the  both  parent  and  offspring,  after 
which  all  should  be  discarded  as  breeders. 

Accidental  ventral  hernia  of  the  uterus  sometimes  occurs  during 
pregnancy  or  possibly,  in  rare  cases,  prior  to  conception.  The  addi 
tional  load  of  pregnancy  upon  the  abdominal  floor  facilitates  rupture 
of  the  muscles,  especially  in  solipeds  and  ruminants.  Accident  then 

plays  its  part.  .  .  , 

Most  observers  state  that  in  the  cow  the  rupture  is  on  the  right 

side  of  the  linea  alba.  Perhaps  that  is  because  the  rumen  occupies 
the  left  side  of  the  abdomen,  while  the  uterus  and  fetus  are  pushed 
to  the  right.  When  violence  occurs,  the  impact  of  the  fetus  may  be 
concentrated  upon  a  limited  area  of  the  abdominal  floor,  causing 


rupture.  ,  .  ,  ,  . 

Early  in  pregnancy  the  uterus,  closely  confined  in  the  pelvic  region, 

does  not  drop  into  a  hernia  of  small,  or  moderate  size;  later,  when 
the  uterus  enlarges,  the  hernial  ring  does  not  readily  admit  the  pas¬ 
sage  of  the  fetus.  It  follows  that  most  herniae  of  this  type  develop 
late  in  gestation  and  are  dependent  upon  a  rupture  during  advanced 
pregnancy  Accordingly  they  usually  appear  abruptly  and  quickly 
attain  their  maximum  size.  Writers  record  instances  of  such  herniae 
in  cows  induced  bv  the  extraordinary  pregnancy  load  of  twins  or  ot 
amnio-allantoic  dropsy.  It  has  been  claimed  in  preceding  sections 
that  twin  gestation  is  commonly  pathological.  1  he  ammo-allantoic 
dropsy  involves  a  general  want  of  vigor  of  the  female. 

Rupture  of  the  Prepubian  Tendon 
Rupture  of  the  prepubian  tendon  occurs  not  infrequently  in  the 
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mare.  Usually  it  appears  without  known  violence  having  occurred, 
and  in  the  absence  of  such  phenomena  as  amnio-allantoic  dropsy  or 
twins. 

In  one  of  my  cases,  a  draft  mare  in  advanced  pregnancy,  and 
apparently  in  perfect  health,  became  deeply  mired  while  crossing  a 
muddy  brook.  She  struggled  violently  in  her  efforts  to  regain  solid 
ground,  with  her  anterior  feet  on  the  bank  and  hind  legs  engulfed 
in  sticky  mud.  I  he  strain  upon  the  linea  alba  caused  rupture  of  the 
prepubian  tendon  and  an  immense  hernia  which  almost  touched  the 
ground.  \Y  hen  I  saw  her  a  few  hours  later  she  was  in  near-collapse 
and  was  immediately  destroyed. 


He.  16/.  Rupture  of  Prepubian  Tendon  of  Mare  in  Advanced  Pregnancy. 

1  he  udder  and  one  teat  are  shown  displaced  forwards.  There  is  slight  lordosis  and 
marked  depression  of  the  supero-external  angle  of  the  ilium  and  elevation  of  the 
tuberosity  of  the  ischium  and  of  the  caudal  end  of  the  sacrum 


I  he  disease  usually  advances  slowly,  being  first  revealed  bv  a 
marked  edema  along  the  abdominal  floor.  The  mare  shows  slight 
disinclination  to  move  about.  The  details  of  the  symptoms  have  not 
been  well  studied.  My  impression  is  that  the  mare  does  not  usually 
he  down.  I  he  horse  is  our  greatest  animal  for  persistently  maintain¬ 
ing  the  standing  posture  whether  awake  or  asleep.  In  the  presence 
of  disease  which  may  interfere  with  getting  up,  the  soliped  largely 
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avoids  the  difficulty  by  not  lying  down.  In  the  disease  under  con¬ 
sideration  persistent  standing,  while  avoiding  the  perils  of  getting  up. 
may  increase  the  edema  and  aggravate  the  disease  which  is  weaken¬ 
ing  the  linea  alba. 

It  is  claimed  by  some  that  the  edema  of  the  abdominal  floor  hides 
for  a  time  a  definite  rupture.  There  appears  to  be  equal  ground  for 
believing  that  the  edema  involves  alike  the  linea  alba  and  the  sub¬ 
cutaneous  connective  tissue  and  that  the  edema  is  the  forerunner  of 
the  rupture,  rather  than  the  mask  which  obscures  its  presence. 

As  indicated  in  Fig.  167,  when  the  prepubian  tendon  begins  to 
give  way,  it  involves  the  two  inguinal  rings,  and  drags  the  mammary 
glands  forward  and  downward  along  the  floor  of  the  abdomen.  At 
the  same  time,  the  destruction  of  the  linea  alba,  which  normally 
serves  as  a  stay  between  the  pubis  and  sternum,  permits  the  dorso 
lumbar  spine  to  become  depressed  and,  as  in  nymphomania  in  the 
cow,  the  pelvis  tilts  forward  upon  the  coxo-femoral  articulations,  the 
anterior  or  superior  tuberosities  of  the  ilia  become  depressed,  and  the 
caudal  ends  of  the  ischia  and  sacrum  elevated. 

The  dystocia  resulting  from  this  rupture  is  discussed  in  the  com¬ 
panion  volume,  V eter inary  Obstetrics. 


Strangulation  of  the  Colon  by  the  Gravid  Uterus 

1  have  recorded  at  some  length247  the  occurrence  of  one  case,  in  a 
thoroughbred  mare,  of  the  displacement  of  the  great  colon  beneath 
the  gravid  uterus,  with  confusing  symptoms,  which  prevented  clinical 
diagnosis.  The  nature  of  the  disease  became  apparent  only  at  au¬ 
topsy. 

Prolapse  of  the  Vagina 


Vaginal  prolapse  may  occur  in  any  species  of  domestic  mammal. 
It  is  observed  chiefly  in  solipeds  and  ruminants  and  acquires  its  chief 
importance  in  dairy  cows.  In  the  cow  the  phenomenon  generally 
consists,  primarily,  of  the  caudal  displacement  of  cervix  and  uterus 
in  such  a  manner  that  the  vaginal  end  of  the  cervix  moves,  back¬ 
ward  to  the  vulva  or  protrudes  beyond.  This  necessitates  the  invagi¬ 
nation  and  final  eversion  of  the  cervical  end  of  the  vagina  as  a  sec¬ 
ondary  complication.  A  study  of  Colored  Plate  I  and  fig.  14  indicates 
that  the  displacement  involves  a  relaxation  of  the  broad  ligaments 
of  the  uterus  and  cervix  which  permits  these  organs  to  move  toward 
the  vulva.  A  second  type  of  cases  may  be  primarily  a  prolapse  ot 
the  vagina  due  to  irritant  vaginal  lesions  which  induce  straining  n 
the  patient.  The  first  type  is  almost  unknown  in  multipara  because 
of  the  greatly  elongated  vagino-cervical  canal  and  primitive  develop- 
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ment  of  the  cervix.  Accordingly  the  phenomenon  known  to  veteri¬ 
narians  as  vaginal  prolapse  is  most  abundant  and  serious  in  the  cow, 
where  the  cervix  is  most  complex  and  suffers  most  frequently  and 
seriously  from  disease. 

\  aginal  prolapse  is  most  frequently  observed  in  the  pregnant  cow. 
In  the  non-pregnant  cow  it  is  most  frequent  as  a  complication  of 
nymphomania. 

I  he  symptoms  as  observed  in  the  pregnant  cow  call  for  no  exten¬ 
sive  description.  As  a  rule  the  prolapse  becomes  apparent  only  when 
the  cow  is  recumbent.  The  cervix  and  portions  of  the  vagina  protrud¬ 
ing  through  the  vulva  become  irritated  from  exposure  to  the  air 
and  trom  stable  dust,  and  in  severe  cases  the  protruding  portion 
comes  in  contact  with  bedding.  The  vaginal  and  cervical  mucosa  be¬ 
come  inflamed  and  swollen,  and  muco-pus  is  excreted.  The  vulva 
and  the  vaginal  walls  are  atonic  and  may  be  edematous.  The  non- 
pi  egnant  nymphomaniac  presents  a  similar  type  of  phenomena:  there 
is  relaxation  of  the  vulva  and  vagina. 

In  these  types  there  are  no  significant  signs  of  distress  which  may 
be  ascribed  to  the  prolapse.  I  here  are  no  recognizable  expulsive 
efforts  which  might  push  the  uterus  and  cervix  into  the  pelvis  and 
vagina.  There  is  no  abnormal  pressure  from  the  abdominal  viscera. 

I  rolapse  is  not  observed  as  a  result  of  twin  or  multiple  pregnancy 
nor  in  distension  of  the  abdomen  owing  to  amnio-allantoic  dropsy. 
In  the  vaginal  prolapse  of  nymphomania  the  cow  is  gaunt  instead  of 
having  the  abdomen  distended  with  solids,  liquids,  or  gases.  In  the 
presence  of  extreme  tympany  because  of  indigestion,  the  extreme 
intra-abdominal  pressure  causes  a  degree  of  vulvo-vaginal  inversion 
for  a  brief  interval,  which  subsides  immediately  when  the  tympany 
ceases,  it  is  a  purely  mechanical  prolapse  wholly  unrelated  to  the 
phenomenon  under  consideration.  Reference  has  been  made  in  Sec¬ 
tion  II  to  prolapse  of  the  vagina  following  coital  injuries,  but  in  that 
disease  there  are  great  expulsive  efforts  due  to  pain,  and  the  con¬ 
sequent  prolapse  is  in  no  wise  related  to  the  vaginal  prolapse  of 
pregnancy  and  nymphomania.  In  the  one  type  the  prolapse  is  due 
to  severe  straining;  in  the  other  it  is  the  result  of  pathological  relaxa¬ 
tion  and  atony  of  the  uterus,  vagina,  and  vulva. 

The  prevention  of  prolapse  of  the  vagina  needs  be  based  upon  the 
cause.  I  he  prolapse  in  pregnant  cows  cannot  be  prevented  except 
one  can  maintain  the  systemic  and  sexual  vigor  of  the  animal;  the 
prolapse  in  nymphomania  is  only  preventable  by  preventing  the 
cystic  degeneration  of  the  ovaries.  The  injurious  effects  of  the  disease 
in  the  pregnant  cow  may  be  ameliorated  by  releasing  the  patient 
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Fig.  16S.  Sutures  for  Uterine  and  Vaginal  Prolapse. 
Details  of  Sutures  shown  in  inset. 


from  the  stanchion,  by  allowing  adequate  exercise  and  by  feed¬ 
ing  moderately  upon  a  laxative  diet.  The  protrusion  of  the  cervix 
from  the  vulva  may  be  overcome  by  the  application  of  vulvar  sutures, 
as  shown  in  Fig.  168,  but  the  patient  then  needs  be  closely  watched, 
lest  labor  set  in  and  the  sutures  be  torn  out,  or  calving  otherwise 

interrupted.  .  .. 

The  cow  which  suffers  once  from  prolapse  of  the  vagina  usually 

repeats  the  displacement  at  each  subsequent  parturition.  There  is 
present  an  inherent  weakness  in  the  animal,  which  detracts  from  her 
value  and  usually  renders  her  discard  advisable,  not  so  much  upon 
her  own  account  as  because  her  progeny,  according  to  general  obser¬ 
vations,  are  not  safe  as  foundation  breeding  stock. 


Chapter  XXX 


THE  DISEASES  OF  THE  GRAVID  UTERUS  AND 
OF  THE  CONTAINED  OVUM 

The  Early  Death  of  the  Ovum  Due  to  the  Union 
of  Defective  Sex  Cells 

T  I  has  been  held  in  the  preceding  pages  that  the  maximum  number 
and  value  of  new-born  animals  is  primarily  fixed  by  the  combined 
health  and  vigor  of  the  ova  as  they  are  discharged  from  the  ovary, 
and  of  the  spermatozoa  which  fertilize  them.  Any  defect  or  weak¬ 
ness  of  the  fertilized  ovum  due  to  deficiency  in  one  or  both  of  the 
sex  cells  is  not  generally  subject  to  recovery. 

In  Section  I  it  was  held  that  numerous  fertilized  ova  are  so  defec¬ 
tive  that  they  perish  very  early  and  disappear.  Or  they  may  rarely 
persist  indefinitely  as  cystic  moles,  as  in  Fig.  48.  Virtually  no  re¬ 
searches  have  been  made  regarding  early  death  of  the  ovum  in  domes¬ 
tic  animals.  Mall'"'  and  other  writers  in  the  field  of  human  obstetrics 
record  the  finding  of  numerous  teratological  defects  in  ova  which 
have  perished  early.  It  has  been  emphasized  in  Section  I  that  defec¬ 
tive  ova,  classified  as  amorphous,  acardiac  and  asexual  monsters, 
perish  immediately  unless  the  defective  ovum  promptly  acquires 
vascular  communication  with  a  normal  twin  or  litter  mate.  This  vas¬ 
cular  anastomosis  is  rare  except  in  cattle.  Presumably  such  defectives 
are  prevalent  in  other  species,  but  vascular  anastomosis  is  infrequent. 
It  is  a  fair  inference  that  many  of  the  necrotic  swine  fetuses,  like 
those  in  figs.  91  and  92,  have  perished  because  of  teratological  de¬ 
fects.  I  hose  defective  ova  which  survive  the  early  stages  of  preg¬ 
nancy  largely  die  prior  to  the  completion  of  the  normal  duration  of 
gestation.  Many  of  them  live  to  term,  to  be  expelled  dead,  and  others 
are  born  in  a  more  or  less  viable  condition.  It  has  been  urged  in  the 
first  section  that  such  defectives  are  largely  weaklings,  highly  sub¬ 
ject  to  invasion  by  pathogenic  forces.  Thus,  I  have  described  at 
length-  ■  a  young,  cryptorchid  boar  having  hypospadias.  When  he 
had  reached  about  200  lbs.  in  weight,  he  was  destroyed  because  of 
an  abundant  highly  fetid  discharge  from  the  urethra.  Autopsy  re¬ 
vealed  abscesses  of  the  vesiculae  seminales  and  of  the  ampullae 
of  the  vasa  defferentia.  The  teratological  or  congenital  anatomical 
defects  branded  him  as  a  weakling,  with  low  resistance  to  invaders. 
Bacillus  abortus  and  other  incriminated  invaders  are  not  commonly 
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reported  by  bacteriologists  in  early  bovine  abortions.  A  virus  may  be 
present,  but,  excluding  that,  a  defective  ovum  provides  the  most 
logical  hypothesis.  Certain  it  is  that  defective  ova  account  for  many 
early  abortions.  Following  fertilization,  the  individual,  in  addition 
to  retaining  any  deleterious  primary  deficiencies,  is  constantly  ex¬ 
posed  to  new  perils  at  each  step  of  its  existence.  The  fertilizing  semen 
may  be  polluted,  and  the  infection  meet  the  ovum  within  the  tube, 
and  destroy  it,  or  the  ovum  or  ova  may  evade  the  infection  in  the 
tube,  and,  as  shown  in  Fig.  151,  pregnancy  and  hydrosalpinx  co¬ 
exist.  It  is  a  fair  inference  that  infections  within  the  oviducts  cause 
a  highly  important  ratio  of  disease  and  death  of  the  fertilized  ova 
during  their  migration  through  the  tube. 

When  the  fertilized  ovum  enters  the  uterus,  the  perils  to  its  life 
become  more  apparent  and  the  diseases  are  more  readily  traced.  The 
power  of  the  ovum  to  resist  invasion  increases  with  age,  but  it  is 
detained  within  the  uterus  more  than  twenty  times  as  long  as  within 
the  tube. 

The  perils  of  genital  disease  are  cumulative.  Any  non-mortal  defi¬ 
ciency  of  the  fertilized  ovum  which  survives  the  migration  through 
the  oviduct  lowers  its  resistance  to  intra-uterine  dangers.  \\  hile  dis¬ 
cussing  intra-uterine  infection  it  was  noted  that  many  laboratory 
workers  deny  the  frequent  existence  of  infection  within  the  non- 
gravid  uterine  cavity.  Others  of  high  standing  record  an  abundance 
of  intra-uterine  bacteria  in  apparently  healthy  uteri.  '1  hese  invaders 
under  favorable  conditions,  such  as  a  weak  ovum,  acquire  definite 
pathogenic  power.  The  long  period  of  time  during  which  the  voting 
remains  intra-uterine  provides  additional  opportunity  for  the  inva¬ 
sion  of  the  uterine  cavity  from  the  blood  stream.  Accordingly  the 
intra-uterine  voting  is  beset  by  the  perils  inherited  from  a  defective 
ovum  or  spermatozoon:  it  may  suiter  serious  injury  in  its  transit 
through  the  oviduct;  it  is  exposed  to  the  perils  from  infection  domi¬ 
ciled  in  the  organ  and  to  invaders  which  may  reach  the  uterine  cavity 
during  pregnancy. 

Diseases  of  the  uterus  and  of  its  contained  young  are  reciprocal. 
It  is  well  nigh  impossible  for  either  to  suffer  from  severe  disease 
without  involving  the  other.  Now  and  then  the  clinician  chances  upon 
an  embryo,  not  more  than  1  cm.  long,  being  discharged  from  the 
vulva  of  a  cow.  The  inference  is  unavoidable  that  almost  all  such 
embryonic  deaths  pass  unseen.  The  statement  is  frequently  made 
that,  in  a  given  case  of  abortion,  the  fetal  membranes  appeared 
healthy.  The  studies  of  Williams,  Udall,  et  al243  emphatically  chal¬ 
lenge  this  view  and  indicate  that,  when  an  embryo  dies,  the  fetus. 
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the  tetal  membranes  and  the  uterus  suffer.  Clinically  the  injuries  to 
the  ovum  and  the  uterus  are  not  observable  until  the  fetal  membranes 
have  been  formed.  From  that  time  onward  to  birth  or  abortion,  the 
fetal  membranes  of  all  adeciduates  constitute  an  authentic  replica 
of  the  endometrium  with  which  they  had  been  in  contact. 

I  he  fetal  membranes  or  placentae  constitute  the  most  important 
organs  of  ante-natal  life.  Through  these  all  food  elements,  including 
oxygen,  must  pass  and  all  waste  products,  except  those  stored  in  the 
meconium,  must  be  eliminated.  They  are  frail  organs,  abruptly 
formed  and  even  more  suddenly  discarded  at  the  birth  of  the  young. 
I  hey  otter  an  illimitable  number  of  disease  changes,  each  of  which, 
as  a  rule,  is  registered  alike  upon  the  endometrium  and  chorion. 

The  Necrotic  Tip  of  the  Chorion 

I  he  tubular  fetal  sacs  of  ruminants  and  swine  regularly  bear,  at 
their  apices,  a  dry.  necrotic  mass  of  grayish  or  brownish  color.  In 
some  instances  the  necrotic  segment  remains  tubular  and  is  dis¬ 
tended  with  fluid,  as  seen  in  the  upper  left  specimen  in  Fig.  96.  The 
figure  illustrates  some  of  the  infinite  variations  observed  in  the 
chorion  of  apparently  healthy  fetuses.  The  necrotic  tip  is  essentially 
uni\  ersal  in  ruminants  and  swine  and  is  commonly  regarded  as 
purely  physiological,  regardless  of  the  degree  of  necrosis.  Zietzsch- 
mamr  considers  the  structure  as  the  necrosed  apex  of  the  primi¬ 
tive  (amniotic)  chorion,  and  attributes  the  necrosis  to  an  absence 
of  blood  vessels.  The  necrosis,  occurring  prior  to  the  formation  of 
the  allantois,  bars  that  membrane  from  the  involved  area. 

Clinical  study  indicates  that,  while  such  necrosis  generally  pre¬ 
sents  no  evidence  of  pathological  significance,  cases  are  by  no  means 
rare  in  which  disease  is  undeniable.  It  is  not  essential  to  draw  a  clear 
line  of  demarcation  between  the  healthy  and  the  diseased  necrotic 
tip.  In  the  most  ideally  healthy  bovine  fetal  sac,  the  necrotic  tip  is 
frequently  not  more  than  50  mm.  x  2  mm.  in  volume  and  is  buried 
in  the  walls  of  the  living  allantochorion.  Then  follow  the  varied 
types  shown  in  Tig.  96.  The  size  of  the  necrotic  segment  advances 
in  volume  by  imperceptible  gradations.  The  upper  specimen  in  Fig. 
97  shows  a  chorion  from  a  badly  damaged  uterus,  in  which  the 
caruncles  of  one  cornu  had  been  completely  destroyed  during  a  prior 
pregnancy,  with  an  extremely  short  non-gravid  chorion  at  3.  In  the 
lower  figure  the  entire  non-gravid  chorion  may  be  regarded  as  a 
necrotic  tip  and  must  be  classed  as  pathological.  Fig.  169  depicts  a 
necrotic  tip  of  the  non-gravid  horn,  the  necrotic  area  being  30  inches 
long.  I  he  membranes,  from  a  second  calving,  were  removed  manu- 
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ally  after  36  hours.  The  necrotic  segment  had  been  completely  in- 
vaginated  into  the  allantoic  sac.  It  differs  radically  from  the  examples 
in  Fig.  96.  Few  would  attempt  to  deny  its  pathological  significance. 
The  excessive  volume  and  the  invagination  of  the  necrotic  tip  were 
not  the  sole  evidences  of  disease.  The  retention  of  the  membranes  for 


Fig.  100.  Necrotic  Tip  of  Chorion,  Thirty  Inches  Long,  Completely  Invaginated  Into 
the  Functional  Base  of  the  Non-Gravid  Cornu. 

The  placenta  was  removed  manually  tliirty-six  hours  after  calving:  it  was  thick 
and  leathery  as  is  described  in  Bacillus  abortus  infection ,  but  cow  was  negative  to  tests 
for  that  invader. 

1,  Necrotic,  frayed  cotyledons  at  the  ovarian  end  of  the  functional  portion  of  the 
chorion;  2,  narrow  portion  of  the  invaginated  necrotic  tip ;  3,  broad,  flask-shaped  apex 
of  the  necrotic  end.  (Cornell  Veterinarian) 


36  hours  was  admittedly  pathological.  The  chorion  of  the  gravid 
horn  was  thick,  sclerotic,  leathery,  of  that  character  which  for  a  time 
was  considered  proof  ot  Bacillus  abortus  infection.  The  cow  was 
negative  to  the  agglutination  test. 

Figure  91  shows  five  fetal  sacs  from  a  swine  uterus,  three  of 
which  had  been  dead  for  perhaps  15  to  20  days.  1  he  living  ova  ha\e 
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rather  extensive  necrotic  tips.  There  is  no  macroscopic  difference 
between  the  dead  tips  of  these  and  of  the  three  dead  ova.  The  same 
force  which  caused  the  death  of  the  three  ova  may  have  caused  the 
necrosis  ot  the  tips  of  the  live  sacs.  Fig.  92  illustrates  the  wide  varia¬ 
tion  in  necrosis  of  the  fetal  sacs  of  swine  embryos. 

My  observation  has  been  that,  the  greater  the  volume  of  the 
necrotic  tips  upon  the  living  fetal  sacs  in  a  swine  uterus,  the  lower 
the  ratio  of  living  embryos  to  the  number  of  corpora  lutea  in  the 
ovaries.  In  the  inset  of  Fig.  18,  the  apparently  healthy  fetal  sac 
has  relatively  small  necrotic  tips.  A  somewhat  different  picture  is 
represented  in  C  olored  Plate  II,  in  which  the  entire  non-gravid  cornu 
is  necrotic  and  immersed  in  a  large  quantity  of  adhesive  exudate, 
formerly  designated  the  exudate  of  contagious  abortion.  Certainly 
this  is  pathological. 

Additional  light  may  be  thrown  upon  the  significance  of  the  ne¬ 
crotic  tip  by  studying  chorionic  fusion.  When  twins  or  higher  multiple 
pregnancies  occur  in  ruminants,  the  rule  is  chorionic  fusion,  the 
allantoic  sacs  becoming  one  continuous  tube.  In  the  cow  the  allantoic 
arteries  anastomose  to  constitute  a  single  trunk  into  which  all 
umbilical  arteries  empty;  in  the  ewe,  as  shown  in  Fig.  21,  the  fusion 
of  all  tissues  of  the  allantochorion  is  complete  except  for  the  visi¬ 
ble  anastomosis  of  the  blood  vessels.  No  traces  of  necrotic  tips  are 
observed  in  the  fused  ends  of  the  fetal  sacs.  This  suggests  very  early 
fusion,  at  which  time  blood  vessels,  or  the  elements  from  which  blood 
vessels  are  developed  are  present  in  the  abutting  ends  of  the  fetal 
sacs.  Rarely  the  sacs  of  bovine  twins  fail  to  fuse.  At  times  both  ova 
come  from  one  ovary  and  the  two  embryos  lie  in  close  contact  in  one 
horn.  If  mere  contact  were  the  cause  of  fusion,  unicornual  twins 
should  always  fuse.  I  he  want  of  fusion  in  unicornual  bovine  twins 
suggests  that  the  tips  of  the  membranes  of  the  two  ova  had  become 
necrotic  before  contact.  I  hat  contact  appears  to  occur  between  the 
rapidly  elongating  tubular  vitelline  sacs.  Swine  fetal  sacs  also  fuse: 

I  have  observed  six  of  eight  fetal  sacs  thoroughly  fused  and  a  gen¬ 
eral  allantoic  artery  extending  the  entire  length.  Here  also  the  fusion 
must  have  occurred  early  and  the  formation  of  the  necrotic  tips  must 
have  been  prevented  or  minimized. 

I  he  spectacular  fetal  deformity  designated  Schistosomus  reflexus 
is  limited  in  its  occurrence  to  ruminants  and  swine*,  in  which  domestic 


*A  s°litary  exception  to  this  law  is  occasionally  cited  as  having  been  observed  by 
Schottler  (Bed  rierarztl.  Wochenschrift,  1922.  S.  492)  but  a  study  of  the  contribution 

flexed ^ body  walls  *  fiSS'Hn  °f  ^  b°dy  Cavity  existed>  without  any  suggestion  of  re- 
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animals  alone  is  found  a  rapidly  growing,  greatly  elongated  tubular 
vitelline  sac.  The  monster  is  characterized  by  a  reflexion  of  the  soma- 
topleure  of  the  blastoderm  so  that  the  thoracic  and  abdominal  viscera 
lie  free  in  the  allantoic  cavity.  The  spinal  column  is  folded  dorsally 
and  the  four  limbs  and  head  more  or  less  completely  enclosed  within 
the  body  walls.  Through  the  courtesy  of  Prof.  Fincher,  I  was  able  to 
study,  in  1936,  the  afterbirth,  Fig.  170.  of  one  of  these  monsters.261 


Fig.  170.  Allantochorion  from  Bovine  Schistosomus  Reflexus  Showing  Necrotic  Tip  of 
Chorion  and  of  the  End  of  the  Vitelline  Tube  (?),  Viewed  from  Amniotic  Side. 

D,  D,  Dorsal  rows  of  cotyledons  seen  through  chorion;  V,  V,  ventral  rows;  1, 
umbilical  vein;  2,  umbilical  arteries;  3,  inter-umbilical  anastomotic  artery;  4,  5,  6, 
segments  of  the  amnion  rolled  on  rods  in  order  to  expose  other  parts;  7,  allantoic  cavity 
upon  the  ovarian  side  of  the  amnion ;  S,  allantoic  cavity  of  the  gravid  cornu  upon  the 
cervical  side  of  the  amnion;  0,  borderline  between  gravid  and  non-gravid  cornua;  10, 
non-gravid  cornu;  11,  abnormal  structure  identified  as  the  pathologically  elongated, 
tubular  vitelline  sac;  12,  funnel-shaped,  fetal  end  of  abnormal  structure;  13,  necrotic- 
tip  of  chorion  including  the  tip  of  the  abnormal  structure;  14,  necrotic  area  in  chorion. 
(Cornell  Veterinarian ) 

The  afterbirth  revealed  the  presence  of  a  tubular  structure,  11,  ex¬ 
tending  from  the  umbilical  region,  12,  to  the  apex  of  the  non-gravid 
cornu,  into  the  necrotic  tip,  13.  The  tube,  filled  with  fluid,  varied 
between  yA  and  yA  inch  in  diameter  and  was  5.5  feet  long.  The 
structure  was  located  near  the  center  of  the  superior  or  dorsal  cho¬ 
rionic  wall  in  that  area  where  Zietzschmanm"  and  others  locate  the 
vitelline  tube.  It  was  readily  seen  from  the  placental  side,  but  was 
more  conspicuous  from  the  internal  surface,  protruding  somewhat 
into  the  allantoic  cavity.  Not  long  after  having  studied  the  mem- 
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branes  described,  a  second  afterbirth  was  obtained  in  the  ambulatory 
clinic,  in  which  the  same  tubular  structure  was  present.  So  far  as 
known,  these  are  the  only  fetal  membranes  from  Schistosomus  re- 
flexus  thus  far  studied.  Essentially  identical,  they  forcibly  suggest 
that  this  monstrosity  has  its  origin  in  an  abnormally  developed  vitel¬ 
line  tube,  the  apex  of  which,  becoming  caught  in  the  necrotic  tip  of 
the  chorion,  fails  to  retract  and  disappear.  This  offers  an  insuperable 
barrier  to  the  ventral  folding  of  the  somatopleure  to  form  the  body 
walls,  restricts  the  formation  of  the  amnion  and  causes  reflexion  in¬ 
stead  of  ventral  folding  of  the  body  walls.  A  study  of  Fig.  169  in 
comparison  with  the  afterbirths  of  the  two  cases  of  Schistosomus 
rcflexus,  furnishes  the  interesting  suggestion  that  in  the  former  there 
had  been  a  similar  incarceration  of  the  vitelline  tube  in  the  necrotic 
tip,  the  chorion  yielded  and  became  inverted  for  30  inches,  after 
which  the  vitelline  tube  disappeared.  In  other  words,  the  conditions 
illustrated  in  Figs.  169  and  170  had  a  common  ancestry  in  an  abnor¬ 
mal  development  of  the  vitelline  duct:  in  Fig.  170  the  apex  held  and 
the  embryo  was  everted;  in  Fig.  169  the  umbilical  end  prevailed 
and  the  apex  of  the  chorion  was  inverted. 

I  he  thought  is  of  additional  interest  in  inversion  and  prolapse  of 
the  uterus.  Occasionally  the  study  of  the  afterbirth  indicates  that 
the  apex  of  the  uterine  cornu  has  been  inverted  or  intussuscepted 
during  gestation.  Following  the  termination  of  pregnancy,  it  is  now 
and  then  found  that  the  apex  of  a  uterine  horn  is  inverted. 

It  is  of  further  interest  to  observe  that,  in  the  cases  of  Schistosomus 
rcflexus  cited,  the  umbilical  vein  in  the  one  instance  adequately 
studied,  instead  of  passing  through  the  liver  to  the  heart  via  the 
posterior  vena  cava,  evaded  the  liver  and  emptied  into  the  anterior 
vena  cava  at  about  the  point  where  the  vitelline  vein  is  presumed  to 
connect.  This  would  suggest  that  the  reflexion  occurred  prior  to  the 
development  of  the  amnion  and  allantois.  Concurrent  with  the  failure 
of  the  umbilical  vein  to  attain  its  physiological  relations  with  the 
liver,  that  highly  important  fetal  organ  is  grossly  defective  in  all 
cases  I  have  observed.  The  liver,  the  seat  of  numerous  cysts,  con¬ 
tains  little  hepatic  tissue  macroscopically  recognizable  as  such. 

I  he  acardiac  or  amorphous  monsters  so  common  in  the  cow  have 
no  umbilical  cord,  but  instead  have  an  afferent  artery  and  efferent 
vein.  It  is  not  easy  to  understand  that  these  were  vascular  extensions 
from  the  host  to  the  parasite,  but  it  would  rather  appear  that  the 
artery  and  vein  are  the  vitelline  vessels  of  the  parasite  which  pri¬ 
marily  fused  with  the  vitelline  tube  of  the  host. 

The  problem  of  the  basic  origin  of  the  necrotic  tip  and  its  possible 


512 


Diseases  of  the  Gravid  Uterus 


relation  to  important  disease  of  the  embryo  or  fetus  seems  to  merit 
greater  study  than  has  yet  been  accorded. 

As  studied  in  the  slaughter  house,  the  necrotic  tip  of  the  fetal  sac, 
when  of  the  volume  shown  in  Fig.  96,  does  not  reveal  a  tendency  to 
irritate  the  contiguous  endometrium.  If  somewhat  larger,  there  ap¬ 
pear,  with  increasing  emphasis,  evidences  of  irritation.  Pus  or  pus¬ 
like  exudate  is  present  in  the  apex  of  the  cornu,  the  endometrium  is 
thickened,  calcification  is  visible  and  palpable,  and  other  signs  of 
limited  disease  are  present  without  definite  evidence  of  peril  to  the 
mother  or  young.  As  the  area  involved  increases,  the  danger  to 
mother  and  fetus  becomes  apparent.  When  the  entire  non-gravid 
cornu  of  the  chorion  becomes  necrotic,  as  in  Fig.  97  and  Colored 
Plate  II,  the  pathological  significance  becomes  indisputable  and  the 
volume  of  the  exudate  enormous.  When  the  volume  of  necrosis  has 
reached  that  shown  in  the  lower  chorion  of  Fig.  97,  the  non-gravid 
cornu  ceases  to  function  thereafter  and  pathologically  the  uterus 
becomes  unicornual  as  seen  in  both  upper  and  lower  figures.  Accord¬ 
ing  to  the  general  conception  of  disease,  a  necrotic  mass  of  this  ■ 
character,  within  the  living  tissues  or  in  a  body  cavity  surrounded 
by  vulnerable  parts,  serves  as  an  inviting  nidus  in  which  pathogenic 
organisms  may  multiply  in  volume  and  virulence.  Clinically  the  ex¬ 
tension  of  disease  of  the  uterus  and  fetal  sac  in  ruminants  and  swine 
is  largely  from  the  ovarian  poles  toward  the  cervix.  This  may  be 
ascribed:  1,  to  the  presence  of  the  necrotic  tip;  2,  to  invasion  from 
the  oviduct;  or  3,  to  the  low  resistance  of  the  ovarian  pole  of  the 
non-gravid  cornu  of  the  ruminant  fetal  sac,  owing  to  its  great  dis¬ 
tance  from  the  fetal  heart.  Logically  the  three  forces  may  cooperate. 

Occasionally  it  is  found,  when  an  inverted  necrotic  tip  of  con¬ 
siderable  size  is  present,  that  at  the  point  of  contact  between  the 
inverted  tip  and  the  living  fetal  sac,  a  definite  contact  necrosis  is 
present.  Rarely  the  area  of  contact  necrosis,  two  or  more  inches  in 
diameter,  drops  out  of  the  chorion,  leaving  a  broad  avenue  of  com¬ 
munication  between  the  allantoic  cavity  and  the  utero-chorionic 
space. 

Although  the  necrotic  tip  of  the  fetal  sac  is  not  usually  associated 
with  visible  evidences  of  interference  with  reproduction,  there  are 
numerous  cases  in  which  there  is  definite  proof  of  its  pathological 
importance.  These  are  not  authentically  recognizable  in  the  closed 
uterus  of  the  living  animal.  Rectal  palpation  of  the  animal  from 
which  Fig.  38  was  made  would  show  an  absence  of  development  of 
the  non-gravid  cornu.  The  dwarfed  condition  might  be  due  to  early 
necrosis  of  the  non-gravid  cornu  of  the  fetal  sac  during  the  current 
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pregnancy,  or  the  caruncles  of  the  uterine  cornu  may  have  been  de¬ 
stroyed  in  a  prior  gestation,  thus  barring  physiological  development. 

Placentitis.  Metritis.  Chorionitis 

Placentation  in  domestic  mammals  varies  widely.  These  differences 
profoundly  influence  the  types  of  disease  involving  the  uterus  and 
the  fetal  sac.  Placental  disease  is  universal  in  abortion.  If  the  placen¬ 
titis  be  non-mortal  for  the  fetus,  it  disturbs  the  duration  of  preg¬ 
nancy,  either  abbreviating  it,  as  is  usually  the  result  in  the  cow,  or 
prolonging  it,  as  is  frequently  observed  in  the  mare.  The  uterine 
placentitis,  if  non-mortal,  leaves  a  permanent  defect  in  reproduction 
power. 

Equine  Placentitis 

Scant  study  has  been  accorded  the  placentitis  of  the  mare,  the 
chief  attention  being  given  to  the  bacteriology  of  sterility  and  abor¬ 
tion.  I  briefly  described  in  1 92 624r>  some  of  the  more  common  lesions, 
and  with  Gibbons  made  some  additions  in  1929.24'1  The  diffuse  equine 
placenta  tends  largely  toward  equally  diffuse  placentitis.  It  is  pos¬ 
sibly  this  uniformity  of  the  disease  which  causes  it  to  escape  identifi¬ 
cation  in  many  instances.  Perhaps  it  is  this  which  causes  some 
writers  to  state  that  abortion  might  occur  without  the  presence  of 
maternal  and  fetal  placental  disease.  Careful  study  shows  clearly 
that  macroscopically  recognizable  placental  lesions  are  present  in  all 
cases  of  abortion,  as  well  as  in  prolonged  gestation  with  a  viable  or 
non-viable  foal.  Thus  in  Fig.  30  is  shown  the  placental  side  of  the 
chorion  of  a  foal  born  at  387  days  (1  yr.  22  days).  The  foal  was 
unable  to  stand  until  2  days  old.  The  afterbirth  was  grossly  over¬ 
weight.  The  mare  had  produced  two  viable  foals  during  11  breeding 
years.  The  placenta  was  thickly  sprinkled  over  with  necrotic  patches, 
which  appeared  like  old  scabs  with  free  borders,  as  shown  at  A.  The 
membranes  of  another  mare,  aborting  at  120  days,  or  about  30  days 
after  the  formation  of  the  allantochorion,  showed  that  extreme  cal¬ 
cification  had  developed  uniformly  throughout  the  placental  sur¬ 
face  of  the  chorion.  Doubtless  parallel  lesions  existed  in  the  endome¬ 
trium.  Figure  93  shows  necrotic  areas  upon  the  non-vascular  or  inner 
side  of  the  chorion  of  a  non-viable  foal  born  at  term.  The  membranes 
weighed  18.5  lbs.  A  fibrinous  clot,  1,  measured  12x2x1  inches,  while 
upon  the  opposite,  placental  side  was  a  necrotic  area  2x3  inches,  so 
that  the  necrosis  extended  completely  through  the  chorion.  The 
necrotic  area  was  held  in  situ  merely  by  the  great  fibrous  clot  shown 
at  1.  A  smaller  necrotic  area  dropped  out  while  the  membranes  were 
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being  handled.  Calcification  is  common  upon  the  placental  side  of 
the  diseased  equine  chorion,  and  logically  upon  the  endometrium  as 
well. 

The  diffuse  character  of  the  placenta  renders  possible  the  forma¬ 
tion  of  an  inter-placental  abscess.  This  I  have  observed  in  one  in¬ 
stance  in  well  advanced  pregnancy.  While  the  mare  was  at  work  in 
the  field  the  owner  observed  the  sudden  expulsion  from  the  vulva  of 
a  liter  or  two  of  pus.  Abortion  followed  a  day  later.  The  membranes 
showed  clearly  the  outlines  of  the  abscess  at  the  os  uteri  internum. 

The  outstanding  macroscopic  lesion  in  numerous  cases  of  equine 
abortion  consists  of  great  distension  of  the  allantoic  veins  and  capil¬ 
laries,  giving  them  the  appearance  of  aneurisms,  as  shown  in  Fig.  95. 
The  details  of  the  lesions  are  more  extensively  described  in  the  cited 
literature.  The  diffuse  placentation  of  the  mare  apparently  acts  as  a 
deterrent  to  extensive  purulent  or  septic  metritis  during  pregnancy. 
Instead  the  fetus  is  expelled.  When  uterine  torsion  is  neglected,  fatal 
gangrene  may  occur.  When  dystocia  goes  unrelieved  after  the  dilation 
of  the  cervical  canal,  mortal  metritis  generally  follows  quickly. 

The  Placentitis  and  Chorionitis  of  Pregnant  Ruminants 

The  placentation  of  ruminants  provides  opportunity  for  the  de¬ 
velopment  of  types  of  pathological  phenomena  which  are  unknown 
in  other  groups.  A  study  of  Fig.  15  and  of  Colored  Plate  I  shows 
that  a  vast  utero-chorionic  space  exists  in  the  cow.  Regularly  dis¬ 
tributed  over  the  entire  endomentrium  are  100  to  140  uterine  carun¬ 
cles,  arranged  in  four  parallel  rows.  In  advanced  pregnancy  the 
caruncles  project  two  or  more  inches  above  the  general  plane  of  the 
endomentrium  and  push  apart  the  non-placental  area  of  the  uterus 
and  chorion.  At  their  summits  the  caruncles  bear  the  physiological 
uterine  placentae.  Reciprocal  placental  areas  form  upon  the  surface 
of  the  chorion.  The  caruncular  columns  constitute  a  vast  colonnade. 
There  is  formed  between  the  non-placental  portions  of  the  endo¬ 
metrium  and  chorion  a  closed  sac  which  at  term  is  about  8  or  9  feet 
long,  from  ovarian  pole  to  pole,  and  about  three  to  four  feet  in  cir¬ 
cumference.  Hence  the  utero-chorionic  cavity  otters  a  superficial 
area  of  twenty  to  thirty  square  feet  with  a  depth  of  1.5  to  2  inches, 
crossed  bv  more  than  100  caruncular  columns.  I  he  inter-caruncular 
walls  of  the  uterus  and  intercotyledonal  walls  of  the  chorion  have 
only  a  moderate  vascular  supply;  the  placental  areas  command  by 
far  the  greater  volume  of  blood  passing  through  the  uterine  and 
umbilical  vessels. 

In  the  abattoir  there  is  repeatedly  found  in  the  utero-chorionic 
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space  extensive  volumes  of  an  intensely  adhesive,  yellowish  or  brown¬ 
ish  mass,  generally  known  as  “the  exudate  of  contagious  abortion.” 
More  extended  studies  have  shown  that  its  presence  is  not  proof  of 
identifiable  invasion  by  Bacillus  abortus.  It  is  common  in  abortions 
ascribed  to  spirillae,  streptococci,  and  other  organisms,  as  well  as  in 
other  pathological  states  of  the  pregnant  uterus  in  which  abortion 
does  not  occur.  Bacillus  abortus  is  now  known  to  invade  the  bodies 
of  all  domestic  mammals  and  is  alleged  to  cause  abortion  in  some, 


Fig.  171.  Penetrant  Necrosis  of  the  Bovine  Allantochorion. 

The  necrotic  (dark)  area  occupies  one-half  the  field.  Along  the  lower  margin  are 
three  necrotic,  clumpy  cotyledons ;  at  the  lower  right  a  healthy  cotyledon  has  been 
inserted  for  comparison.  (Cornell  Veterinarian) 

but  the  abortion  exudate  as  observed  in  the  utero-chorionic  space  of 
ruminants  is  not  known  to  be  formed  in  solipeds  or  swine.  Bacillus 
abortus  is  convicted  of  causing  orchitis,  semino-vesiculitis,  carpal 
hygroma  and  other  phenomena  in  bulls,  and  mastitis  in  cows,  but  the 
exudate  of  contagious  abortion  does  not  occur  in  any  of  these.  The 
same  is  to  be  said  of  fistulous  withers,  pol  1  evil  and  gonitis  of  horses. 
C  linically  it  would  appear  that  the  utero-chorionic  space  of  ruminants 


516 


Placentitis  and  Metritis 


provides  the  chief,  if  not  the  sole  environment  in  which  “the  exudate 
of  contagious  abortion”  may  be  developed.  It  is  apparently  the  re¬ 
sult  of  a  chronic  infection  or  irritation  involving  the  walls  of  the 
utero-chorionic  cavity.  Judging  by  recorded  bacteriological  studies, 
Bacillus  abortus  appears  to  be  the  most  frequent  invader. 

The  exudate  is  apparently  produced  collectively  by  the  non- 
placental  uterine  mucosa,  the  non-placental  surface  of  the  chorion 
and  the  placental  surfaces  proper.  The  chorion  contiguous  to  the 
exudate  becomes  injected,  thickened,  and  indurated.  Sometimes  cal¬ 
cification  is  identifiable.  In  the  abattoir,  the  uterine  walls  are  cor¬ 
respondingly  affected.  Rarely,  necrotic  areas  develop  in  the  chorion, 
as  shown  in  Fig.  171,  which  are  penetrant  and  involve  the  entire 
thickness  of  the  membrane,  similar  to  the  necrotic  area  of  the  equine 
placenta  Fig.  93.  Such  necrosis  in  the  bovine  chorion  apparently  orig¬ 
inates  within  the  allantoic  cavity,  as  it  needs  to  do  in  the  mare,  and 
has  no  relation  to  the  exudate  within  the  utero-chorionic  cavity.  It 
has  not  been  authentically  determined  what  degree  of  injury  “the 
exudate  of  contagious  abortion”  may  cause  to  the  uterus  and  con¬ 
tained  fetus.  Perhaps  its  chief  significance  is  as  a  meter  of  pathologi¬ 
cal  changes  occurring  within  the  placentae. 

The  associated  placentitis  imperils  the  health  and  life  of  the  fetus. 
At  birth,  the  diseased  placenta  is  discarded.  It  has  already  implanted 
dangers  in  the  fetus,  which  persist.  Lesions  corresponding  to  those 
of  the  chorionic  placentae,  occurring  in  the  crypts  of  the  caruncles, 
likewise  remain  permanently.  The  most  frequent  and  significant 
changes  readily  observed  are  the  necroses  of  the  chorionic  tufts. 
These  profoundly  delicate  structures,  as  shown  in  Fig.  46,  penetrate 
completely  the  crypts  in  the  placental  areas  of  the  uterine  caruncles. 
The  crypts  form  subsequent  to  conception  and  their  depth  increases 
as  pregnancy  advances.  The  fetal  placentae  form  upon  the  chorion, 
their  location  and  extent  being  regimented  by  the  uterine  caruncles. 
Each  chorionic  area  in  contact  with  a  functioning  caruncle  develops 
placental  tufts.  The  tubular  ruminant  chorion  develops  very  early 
and  with  great  rapidity.  As  soon  as  it  has  extended  from  ovarian  pole 
to  pole,  it  is  held  in  a  permanent  position  by  the  placental  areas  of 
the  caruncles.  The  force  which  holds  the  given  chorionic  area  in 
permanent  contact  with  the  caruncular  summit,  is  unknown.  I  he 
adeciduate  placentae  are  not  held  in  contact  by  any  anatomical  an¬ 
chorage:  there  is  no  continuity  of  tissues  or  known  adhesive  tissue 
between  them. 

The  delicate  chorionic  tufts  shown  in  Fig.  46  consist  ot  capillary 
loops,  which  during  pregnancy  are  distended  with  blood,  as  are  the 
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corresponding  capillaries  of  the  placental  crypts.  At  the  close  of 
pregnancy,  when  the  naval  cord  ruptures,  any  residual  blood  in  the 
chorionic  tufts  readily  escapes,  vastly  decreasing  the  volume  of 
the  previously  distended  capillaries.  When  the  separation  of  the 
fetus  from  the  membranes  interrupts  the  force  previously  holding 
the  maternal  and  fetal  placentae  in  contact,  the  latter  falls  away. 


Fig.  172.  Healthy  and  Diseased  Cotyledons  from  Three  Cows. 

1,  A  cotyledon  from  a  sexually  healthy,  highly  fertile  cow,  showing  densely  packed, 
very  fine  placental  villi;  2,  a  cotyledon  from  the  ninth  calf  of  a  highly  fertile  cow;  this 
one  cotyledon  has  lost  all  its  villi  and  is  in  advanced  calcification;  3,  a  cotyledon  from 
a  uterine  caruncle  which  had  suffered  severely  in  a  prior  pregnancy,  causing  the  villi  to 
be  coarse  and  clumpy.  (Cornell  Veterinarian) 


W  ith  the  advent  of  disease,  necrosis  of  the  chorionic  tufts  frequently 
occurs.  This,  so  far  as  known,  is  universally  linked  with  necrosis 
of  the  placental  epithelium  within  the  crypts  of  the  caruncles,  into 
which  the  delicate  tufts  extend.  At  the  beginning  the  necrosis  is 
largely  peripheral,  and  is  shown,  upon  autopsy  of  the  pregnant  cow, 
as  a  girdle  of  dirty  gray  tufts,  freed  from  the  crypts.  Clinically  the 
necrosis  is  readily  observed  immediately  after  the  close  of  pregnancy, 
by  a  study  of  the  afterbirth.  Thus  in  Fig.  37,  the  afterbirth  shows 
clearly  the  profound  placental  necrosis  which  had  led  to  abortion  at 
237  days.  Once  the  placental  necrosis  has  occurred,  the  afterbirths 
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of  all  future  pregnancies  authentically  show  the  original  injury  unless 
the  record  has  been  obliterated  by  additional  destruction  in  later 
pregnancies:  a  caruncle,  although  it  may  have  been  damaged  in  a 
given  gestation,  may  still  continue  to  function  imperfectly,  but  the 
involved  caruncle  may  again  be  invaded  and  the  entire  organ  com¬ 
pletely  destroyed.  The  damaged  caruncle,  which  continues  to  func¬ 
tion,  reveals  the  prior  disease  in  the  manner  shown  at  3,  in  Fig.  172. 
Here  the  necrosis,  during  a  prior  gestation,  had  destroyed  a  large 
proportion  of  the  placental  crypts,  and  the  fetal  placenta  thereafter 
was  characterized  by  sparse,  coarse,  clumpy  chorionic  tufts. 

Once  the  placental  epithelium  of  the  crypts  in  the  caruncle  has 
been  destroyed,  all  clinical  evidence  indicates  that  it  cannot  be  re¬ 
newed.  At  each  succeeding  parturition  the  chorion  bears  authentic 
proof  that  the  damage  has  been  permanent.  The  nutrition  and  health 
of  the  fetus  are  regimented  by  the  extent  of  placental  necrosis  occur¬ 
ring  in  any  and  all  prior  gestations.  Numerous  other  pathological 
phenomena  are  observed.  In  2  of  Fig.  172  extensive  calcification  is 
present,  somewhat  analogous  to  the  equine  placental  calcification 
shown  in  Fig.  30.  I  saw  in  the  abattoir  a  case  in  which  all  fetal  and 
maternal  placentae  were  so  completely  calcified  that,  had  the  cow 
been  permitted  to  live  to  the  close  of  gestation,  the  afterbirth  could 
not  have  been  thrown  off  or  removed  without  all  the  uterine  caruncles 
accompanying  it.  There  is  conflict  of  opinion  regarding  both  the  date 
and  avenue  of  the  invasion  of  the  utero-chorionic  space  of  pregnant 
ruminants.  Accepting  the  conclusion  of  those  who  assert  the  frequent 
presence  of  bacteria  or  other  invaders  in  the  clinically  healthy  non¬ 
pregnant  uterus,  it  is  claimed  that  such  invaders  lead  a  clinically 
neutral  life.  Under  the  stress  of  pregnancy  they  may  acquire  definite 
pathogenic  power. 

Clinically,  as  has  been  indicated  in  preceding  chapters,  mares  bred 
very  early  after  the  termination  of  pregnancy  show  a  low  ratio  of 
conception,  a  high  prevalence  of  abortion,  prolonged  gestation  and  a 
high  ratio  of  non-viable  foals.  Cows  re-bred  early  show  a  low  ratio 
of  identifiable  pregnancies,  a  high  incidence  of  abortion,  a  marked 
tendency  to  abbreviated  duration  of  pregnancy,  and  a  high  preva¬ 
lence  of  retained  afterbirth.  One  observer  may  attribute  the  unfavor¬ 
able  result  to  the  presence  of  disease-producing  elements  in  the  uterus 
at  the  date  of  conception;  another  may  conclude  that  the  early  breed¬ 
ing  places  a  dangerous  burden  upon  the  reproductive  system  and 
lowers  its  resistance  to  blood-borne  infections.  The  decision  is  not 
vital.  Each  leads  eventually  into  the  same  port — disaster.  The  avenue 
of  invasion  provides  equally  favorable  ground  for  conflict  of  opinion. 
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Fig.  173.  Bovine  Allantochorion  from  a  Uterus  in  Which  Most  Caruncles  Had  Been 
Destroyed  During  or  Following  a  Previous  Pregnane}'. 

The  cow  was  slaughtered  three  and  one-half  years  after  having  aborted,  presumably 
absolutely  sterile,  but  found  about  three  months  pregnant. 

1,  Necrotic  tip  of  gravid  chorion;  2,  necrotic  area  at  apex  of  non-gravid  horn;  3, 
constriction  in  fetal  sac  evidently  due  to  partial  atresia  of  the  gravid  uterine  cornu, 
probably  caused  by  metritis  following  abortion  over  three  years  previously;  4,  main 
portion  of  gravid  chorion  enveloping  the  fetus;  S,  the  cervical  axis  dividing  the  right 
and  left  cornua;  6,  the  non-placental  chorion  of  non-gravid  cornu,  showing  by  its 
thinness  and  transparency  that  the  endometrium  of  the  cornu  had  been  destroyed  prior 
to  present  pregnancy.  (Cornell  Veterinarian) 

Clinically  a  study  of  Fig.  37  indicates  with  much  emphasis  that  the 
infection,  Bacillus  abortus,  entered  the  utero-chorionic  space  at  the 
ovarian  pole  of  the  gravid  cornu  and  travelled  toward  the  cervix.  The 
life  of  the  fetus  was  maintained  by  the  placentae  of  the  non-gravid 
cornu  up  to  the  237th  day,  when  abortion  ensued.  The  observation  is 


Fig.  174.  Chorion  Indicating  Mild  Cervical  Endometritis. 

,  Naked  ovarian  pole  on  non-gravid  chorion  indicating  destruction  of  the  uterine  caruncles  prior  to  last  pregnancy;  2,  cervical  area 
much  thickened  and  covered  by  hemorrhagic  adventitious  placental  growths;  3,  allantoic  navel.  (Cornell  Veterinarian) 
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a  rare  one.  Admittedly  the  infection  may  have  been  carried  to  the 
area  after  conception,  via  the  blood-stream.  After  having  calved 
twice,  she  was  sterile  and  required  repeated  breedings  for  the  preg¬ 
nancy  under  study.  This  would  suggest  that  disease  existed  within 
the  uterus  prior  to  the  conception  and  may  have  killed  other  fertilized 
ova  which  disappeared  unseen.  Far  more  frequently  the  clinical 
evidences  of  the  advancement  of  the  disease  point  to  the  ovarian  pole 
of  the  non-gravid  horn  as  the  original  focus.  Such  are  the  indications 
in  Colored  Plate  II  and  in  Figures  97  and  169. 

The  recuperative  strength  of  the  animal  may  enable  the  cow  to  con¬ 
ceive  after  virtually  all  caruncles  have  been  destroyed.  Thus,  in  Fig. 
173,  the  cow  had  aborted  at  8  months  and  afterbirth  was  irremovably 
retained.  The  caruncles  virtually  all  became  necrotic.  After  repeated 
breeding  for  3.5  years,  she  was  slaughtered  and  unexpectedly  found 
pregnant  about  90  days.  In  a  third  group  of  cases  the  disease  is  ap¬ 
parently  concentrated  about  the  cervix,  as  shown  in  Fig.  174.  In  a 
prior  pregnancy  destructive  disease  had  occurred  at  the  overian  pole 
of  the  current  non-gravid  cornu.  The  disease  had  largely  recovered 
with  the  loss  of  uterine  caruncles.  In  the  pregnancy  illustrated  the 
non-functional  cornu  had  remained  comparatively  free  from  active 
disease  at  its  ovarian  pole  and  the  lesions  of  the  current  pregnancy 
were  concentrated  about  the  cervical  area. 

There  is  abundant  evidence  that,  when  a  virulent  infection  having 
a  marked  affinity  for  the  pregnant  uterus  and  its  contents,  such  as 
Bacillus  abortus,  is  injected  directly  or  indirectly  into  the  blood¬ 
stream  of  a  susceptible  cow,  its  invasion  of  the  utero-chorionic  space 
is  highly  probable.  The  probability  of  its  penetration  may  be  enor¬ 
mously  increased  if  the  endometrium  and  chorion  are  already  dis¬ 
eased. 


Adventitious  Placentae 

Physiologically  the  bovine  placentae  are  confined  to  the  summits 
of  the  uterine  caruncles.  Pathologically  adventitious  placentae  some¬ 
times  develop  while  the  caruncles  are  comparatively  healthy  and  the 
adventitious  structures  are  not  recognizably  needed  for  the  nutrition 
of  the  fetus.  They  seem  to  be  the  result  of  irritation  of  the  inter- 
caruncular  mucosa.  Generally  they  follow  extensive  destruction  of 
the  caruncles  during  a  prior  gestation,  associated  with  severe  metritis 
falling  short  of  the  actual  destruction  of  the  endometrium.  If  the  in- 
tercaruncular  endometrium  be  destroyed,  no  adventitious  placentae 
can  be  formed  and  the  chorion,  if  free  from  disease,  is  a  thin,  feebly 
vascular,  transparent  membrane  like  the  amnion,  as  shown  at  1,  in 
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Fig.  1  75  and  at  3,  in  Fig.  40.  Sometimes  the  caruncles  are  all  destroyed 
as  in  Fig.  176  and  a  large  part  of  the  endometrium  develops  frail, 
hemorrhagic  placentae.  Rarely,  when  almost  all  caruncles  have  been 


Fig.  175.  Membranes  of  a  Fetus  Aborted  at  116  Days,  Seen  from  Placental  Side. 

Cow  hud  suffered  from  obstinate  metritis  and  cervicitis  following  her  first  calving 
and  failed  to  again  become  pregnant  for  fifteen  months;  she  aborted  at  116  days. 
1,  Amniotic  cavity  from  which  the  fetal  cadaver  has  been  removed;  2,  some  apparently 
primary  cotyledons  surrounded  by  profuse  adventitious  placental  formations;  3,  naked 
apex  of  gravid  horn;  4,  approximate  line  between  the  two  cornua.  The  non-gravid 
chorion,  from  the  cervix  at  4,  to  the  ovarian  pole  shows  no  recognizable  primary 
cotyledons,  indicating  that  all  uterine  caruncles  in  the  area  had  been  totally  destroyed 
by  the  metritis  following  the  first  calving.  The  chorion  is  thickly  covered  with  black , 
hemorrhagic  adventitious  placental  growths;  6,  the  necrotic  naked  apex  of  the  cornu, 
markedly  flask-shaped,  indicating  that  it  had  been  invaginated  into  the  area  of  the 
cornu  beginning  at,  5 ;  7,  necrotic  tip.  (Cornell  Veterinarian) 

destroyed,  the  secondary  structures  succeed  in  maintaining  fetal  nu¬ 
trition  and  an  apparently  healthy  calf  is  born  after  an  abbreviated 
period  of  gestation.  1  have  observed  one  such  cow.  Usually  pregnancy 
in  such  a  uterus  ends  in  early  abortion.  In  such  cases  as  Fig.  40,  the 
adventitious  chorionic  placentae  are  markedly  hemorrhagic. 
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Human  obstetrists  describe  placenta  praevia  as  a  serious  abnormal¬ 
ity.  The  placenta  of  woman  is  physiologically  located  at  the  fundus 
of  the  uterus.  In  some  cases  the  placenta  is,  instead,  situated  near  the 
cervix,  and  as  pregnancy  advances  severe  hemorrhages  occur  through 
the  cervix.  Finally  when  labor  sets  in  the  skill  of  the  obstetrist  is 
severely  tested  to  save  the  lives  of  woman  and  child.  According  to 
J.  Whitridge  Williams220  the  incidence  of  placenta  praevia  increases 
with  parity:  the  greater  the  number  of  pregnancies  experienced,  the 
higher  the  incidence  of  placenta  praevia.  He  cites  Doranth  as  showing 
an  incidence  of  0.17  per  cent  in  primipara  and  5.51  per  cent  when 
the  number  of  births  were  between  seven  and  ten.  He  also  cites 
Strassman  as  observing  an  increase  in  incidence  according  to  the 
rapidity  of  births.  Human  obstetrists  are  not  positive  regarding  the 
cause  of  placenta  praevia.  The  citations  above  suggest  that  in  woman, 
as  in  the  cow,  placental  structures  abnormal  in  character  and  location 
occur  and  that  the  phenomenon  may  have  been  preceded  by  placenti¬ 
tis  in  prior  pregnancy  or  by  a  heavy  reproductive  load.  The  inference 
is  justifiable  that  in  ruminants  the  abnormal  location  of  the  placentae 
is  necessitated  by  injuries  to  the  physiological  placental  areas  and 
that  the  adventitious  placentae  are  substitute  structures. 

The  securely  barred  cervical  canal  of  the  cow,  Fig.  49,  defies  the 
external  escape  of  blood  during  pregnancy.  The  hemorrhage,  how¬ 
ever,  is  copious,  as  shown  in  Fig.  40.  According  to  some  obstetrists, 
the  hemorrhage  in  woman  is  caused  by  placental  dehiscence;  in  the 
cow  the  inter-placental  hemorrhage  apparently  causes  the  separation. 
Placental  hemorrhage  is  a  common  accompaniment  of  adventitious 
placental  structures,  and  is  not  known  to  require  any  abnormal 
uterine  contractions.  The  hemorrhagic  condition  shown  in  Fig.  40, 
was  already  present  when  the  supposedly  sterile  cow  was  slaughtered 
at  90  days. 

Profuse  Caruncular  Hemorrhage  in  the  Cow 

Bovine  Hematic  Mummification 

The  cow  is  the  outstanding,  if  not  the  sole  domestic  animal  ex¬ 
hibiting  a  marked  tendency  to  non-traumatic  hemorrhages  of  the 
reproductive  system.  It  has  been  noted  in  Chapter  XI  that  within 
three  or  four  days  after  ovulation  she  often  has  a  well  defined  men¬ 
strual  llow.  In  the  abattoir,  when  the  ovisac  has  just  ruptured, 
abundant  droplets  of  blood  are  seen  upon  the  placental  areas  of  the 
uterine  caruncles.  It  was  further  observed  that  occasionally  there  is 
recognized,  by  rectal  palpation,  copious  hemorrhage  from  the  crater 
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of  the  freshly  ruptured  ovisac,  although  no  visible  vessels  are  rup¬ 
tured  at  ovulation.  It  is  recorded  in  Chapter  XII,  and  illustrated  in 
Fig.  42,  that  fatal  hemorrhage  sometimes  follows  dislodgment  of  the 
corpus  luteum.  Closely  associated  with  placentitis  is  interplacental 
hemorrhage  involving  one  or  many  cotyledons,  as  shown  in  Fig.  176 
from  a  heifer  aborting  at  term.  Sometimes  there  is  a  very  diffuse 


Fig.  176.  Dystocia  and  Dead  Fetus  at  Term  in  Two-year-old  Heifer,  Showing 

Inter-placental  Hemorrhage. 

Cotyledons  in  cervical  area  show  old  hemorrhages  and  necroses;  the  apex  of  the 
gravid  horn  had  been  invaginated.  1,  Arrested  placental  growth;  2,  a  necrotic  cotyledon; 
3,  3,  hemorrhagic  cotyledons.  (Cornell  Veterinarian) 

placental  hemorrhage  in  the  adventitious  placental  structures  in  cases 
where  all  or  nearly  all  caruncles  have  been  destroyed,  as  shown  in 
Fig.  175.  The  Bang-negative  cow,  after  a  long  period  of  sterility,  con¬ 
ceived,  but  aborted  at  116  days. 

There  frequently  occurs  in  cows  a  specitic  type  of  fetal  mummifi¬ 
cation  not  known  in  other  species  of  domestic  animals.  \  eterinary 
writers  generally  have  not  set  it  apart  as  a  distinct  phenomenon,  but 
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group  it  with  wholly  different  types  of  fetal  desiccation  observed  in 
swine  and  in  one  of  twins  in  the  mare  and  the  cow.  It  has  been  desig¬ 
nated  lithopcdion  or  steinkalb  by  many  writers.  This  has  led  some 
human  obstetrists  to  assume  that  bovine  fetuses  frequently  become 
calcified. 

The  hematic  mummy  is  the  direct  consequence  of  a  profuse  inter- 
placental  hemorrhage  involving  all  placentae  and  pushing  apart  the 
maternal  and  fetal  placental  structures,  as  indicated  in  Figs.  177  to 
180.  It  is  common  in  heifers.  It  is  not  known  that  the  hemorrhage 
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Fig.  177.  Mummified  Fetus  (Hematic  Mummy)  in  Situ  in  Uterine  Cavity. 

The  interplacental  blood  coagulum  has  not  yet  become  desiccated,  and  the  fetus, 
with  its  membranes,  is  surrounded  by  a  thick  layer  of  blood  wholly  separating  it  from 
the  uterine  placenta.  I,  Cervical  canal;  H,  H,  hematoma  distending  the  uterus  and 
covering  the  fetal  sac;  C,  chorion  incised  and  turned  back  to  expose  the  fetus.  F;  CL, 
the  sectioned  corpus  luteum  of  pregnancy. 


ever  proves  fatal.  Perhaps  the  lowered  maternal  blood-pressure, 
with  the  increased  intra-uterine  tension,  serves  to  terminate  the 
hemorrhage. 

In  the  closely  analogous  puerperal  intra-uterine  hemorrhage,  to  be 
described  later,  the  milk  of  the  cow  has  a  highly  characteristic  red 
color,  attributed  to  the  breaking  down  of  the  red  blood  cells  in  the 
process  of  desiccation  and  their  excretion  by  the  mammary  glands.  It 
seems  highly  probable,  when  interplacental  hemorrhage  occurs  in  a 
pregnant  lactating  cow,  that  her  milk  will  attain  the  same  scarlet  color 
indicating  the  beginning  of  fetal  mummification.  It  occurs,  at  least 
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generally,  in  apparently  healthy  cows  or  heifers  and  occasions  no 
signs  of  disease  or  disturbance.  When  clinically  diagnosed,  it  is 
usually  discovered  by  rectal  palpation  after  the  supposedly  pregnant 
female  has  gone  over  time  without  signs  of  approaching  calving. 
Sometimes  the  mummy  is  expelled  after  months  or  years;  sometimes 
the  condition  is  discovered  at  slaughter. 


Fig.  178.  Sagittal  Section  Through  Bovine  Uterus  Containing  a  Fetus  in  the 
Early  Stage  of  Mummification. 

1,  Portion  of  the  hematoma  extending  into  the  non-pregnant  horn;  2,  transverse 
section  through  the  fetal  ribs;  3,  3,  hematoma  in  the  pregnant  horn;  4,  cranial  bone;  5, 
vagina;  CL,  embedded  corpus  luteum. 


In  company  with  W.  W.  Williams,  I  have  had  the  opportunity  to 
study  the  phenomenon  early  after  the  hemorrhage  had  occurred  and 
to  follow  it  through  to  the  establishment  of  definite  fetal  mummifica¬ 
tion.  The  observations  were  verified  by  a  series  of  cases  personally 
studied  in  the  abbatoir,  as  shown  in  Figs.  177  to  180.  Clinically,  at 
the  outset,  there  is  easily  recognizable  by  rectal  palpation  a  doughy 
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mass  distending  the  uterus.  Too  firm  for  the  fetal  liquids  of  preg¬ 
nancy,  it  consists  of  a  vast,  soft  blood  clot  completely  enveloping  the 
ovum  ( fetus  and  fetal  membranes).  The  fetus  is  not  directly  palpable 
but  may  be  obscurely  felt  through  the  coagulum.  The  clot,  even  in 


Fig.  180.  Bent  Mummified  Fetus  in  the  Uterus  of  a  Fleifer. 

The  fetus  had  been  dead  seventeen  or  eighteen  months  when  the  heifer  was  slaugh¬ 
tered.  A,  The  uterus  from  which  the  fetus  has  been  removed.  1,  The  cervical  canal  with 
seal;  2,  the  ovarian  pole  of  the  gravid  (right)  cornu;  3,  the  base  of  the  gravid  cornu; 
4,  the  left  cornu.  B,  The  bent  mummy  in  its  sac.  1,  The  cervical  area  of  chorion;  2, 
the  portion  of  the  mummy  occupying  the  ovarian  pole  of  the  bent  uterus;  3,  the 
portion  of  the  mummy  from  the  base;  4,  4,  the  non-gravid  chorion.  (Cornell  Veteri¬ 
narian  ) 

contour,  conforms  to  the  normal  outline  of  the  pregnant  organ,  as  in¬ 
dicated  in  big.  178.  The  blood  coagulum  promptly  begins  to  desiccate. 
Necessarily  the  allantoic  and  amniotic  fluids,  as  well  as  the  liquid 
portions  of  the  fetus,  must  be  resorbed  at  virtually  the  same  period. 
The  size  of  the  intra-uterine  mass,  rapidly  decreasing  and  becoming 
more  firm  to  the  touch,  within  a  few  weeks  is  like  Fig.  178.  The  dura¬ 
tion  of  time  required  for  complete  mummification  has  not  been  an- 
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thentically  determined,  but  it  is  apparently  between  three  and  six 
months,  and  the  cadaver  then  remains  indefinitely  as  an  inert  foreign 
body,  like  Fig.  1  79.  The  blood  cells  of  the  coagulum  have  been  broken 
down,  their  water  resorbed  and  much  of  the  hemoglobin  removed. 
Some  of  the  coloring  matter  remains  and  the  mummy  and  its  mem¬ 
branes  retain  the  dark  stain  indefinitely,  as  shown  in  Fig.  179.  The 
uterine  seal  remains  intact.  The  cow  appears  well  and  does  not  come 
in  estrum. 

It  has  been  stated  that,  when  a  fetus  dies  and  air  is  admitted  to  the 
uterus,  the  cadaver  macerates;  if  air  is  not  admitted,  it  mummifies. 
Neither  is  correct.  Harms80  correctly  states  that,  in  the  bitch  and  sow, 
macerating,  emphysematous  fetuses  repeatedly  occur  located  between 
two  healthy  ones.  I  have  repeatedly  observed,  as  will  be  describd 
later,  acute  septic  metritis  in  the  cow  with  rapid  emphysema  of  the 
fetus,  the  uterus  closed  and  sealed.  Emphysema  of  the  fetus  is  com¬ 
mon  in  torsion  of  the  uterus  in  all  species,  although  the  cervical  canal 
is  closed  so  tightly  that  the  vagina  or  uterus  may  rupture  transversely. 
Neither  does  an  open  cervical  canal  necessarily  cause  fetal  emphy¬ 
sema.  The  peculiar  phenomenon  to  be  later  described,  which  I  have 
provisionally  designated  static  fetal  cadaver,  may  exist  without  em¬ 
physema  or  mummification.  In  that  type  of  puerperal  uterine  hemor¬ 
rhage  in  the  cow  illustrated  in  Fig.  188,  the  hemorrhage  is  seemingly 
identical  in  character  with  the  caruncular  hemorrhage  of  pregnancy. 
The  blood  is  poured  out  into  a  wide-open  uterus  from  which  a  calf 
has  been  recentlv  expelled.  The  uterine  cavity  is  usually,  if  not 
always  polluted.  The  blood  coagulates,  desiccates  (mummifies)  and. 
like  the  mummified  fetus,  remains  indefinitely  as  an  inert  body. 

The  forces  which  prevent  putrefaction  and  emphysema  of  the 
blood  clot  and  fetal  cadaver  are  unknown.  Rarely  the  corpus  luteum 
of  pregnancy  atrophies,  an  ovisac  ripens,  estrum  follows  and  the 
cadaver  is  expelled. 

The  cause  of  the  caruncular  hemorrhage  is  unknown.  Kitt""  states 
that  the  mummification — and  therefore  the  caruncular  hemorrhage— 
is  due  to  invasion  by  Bacillus  abortus.  Hutyra  and  Marek  also  at¬ 
tribute  the  hematic  bovine  mummy  to  Bacillus  abortus  invasion.  I  he 
phenomena  attributed  to  the  abortion  bacillus  are  illimitable,  and  at 
times  amazingly  contradictory.  It  is  commonly  alleged  that  Bacillus 
abortus  is  the  chief  cause  of  retained  placenta  in  the  cow.  In  direct 
conflict  with  this  view,  high  authorities  declare  that  the  invasion  by 
this  same  bacterium  causes  the  most  spectacular  and  abrupt  detach¬ 
ment  of  the  placenta  known  to  veterinary  science.  Presumably  the 
fetus  is  alive  and  free  from  marked  lesions  when  the  caruncular 
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hemorrhage  abruptly  sets  in  and  destroys  the  young.  Why  this  bacil¬ 
lus  should  cause  retained  placenta  in  one  cow  and  abrupt  dehiscence 
of  the  placenta  of  the  intra-uterine  fetus  of  another  has  not  been  ex¬ 
plained. 

Franck"'  apparently  studied  in  the  laboratory  the  mummy  without 
the  uterus,  and  concluded  from  the  wrinkled  exterior  of  the  cadaver 
that  it  had  been  due  to  uterine  torsion.  Boyd,18  also  attributing  he¬ 
matic  mummification  to  uterine  torsion,  advises  the  dislodgment  of 
the  corpus  luteum  as  “the  most  satisfactory  and  by  far  the  safest 
form  of  treatment.’  Just  how  the  dislodgment  of  the  corpus  luteum 
would  eliminate  the  uterine  torsion,  Boyd  fails  to  explain. 

Specific  means  of  prevention  are  unknown.  Since  it  occurs  almost 
exclusively  in  dairy  cattle,  the  inference  arises  that  it  may  be  avoided 
by  the  application  of  the  general  rules  of  breeding  hygiene. 

1  he  prevailing  treatment  is  the  dislodgment  of  the  corpus  luteum. 
Since  the  corpus  is  more  or  less  embedded,  it  may  be  necessary  or 
advisable  to  incise  the  yellow  body,  with  the  ovarian  scalpel.  Fig.  43. 
Some  have  advised  cesarean  section  and  others  the  dilation  of  the 
cervix. 

The  economic  problem  of  the  handling  of  fetal  mummification 
merits  consideration.  If  the  condition  is  recognized  early,  before  the 
desiccation  has  been  completed,  and  the  corpus  luteum  is  dislodged, 
the  expulsion  of  the  fetus  will  probably  cause  no  dangerous  lacera¬ 
tion  of  the  cervix  or  vagina.  If  the  mummification  occurs  in  early 
gestation,  resulting  in  a  small  cadaver,  and  its  expulsion  is  brought 
about  by  the  dislodgment  of  the  yellow  body,  important  injury  to  the 
birth  canal  is  improbable.  Slatter181  records  two  cases  in  which  the 
mummies  were  eleven  and  eighteen  inches  respectively,  after  which 
each  again  conceived,  calved  apparently  normally  and  was  pregnant 
a  second  time.  In  a  third  case  a  very  small  mummy  was  expelled 
spontaneously  and  the  cow  later  became  pregnant.  No  data  are 
available  covering  a  large  number  of  consecutive  cases. 

When  the  mummy  is  large,  badly  distorted  and  extremely  hard  like 
that  shown  in  Fig.  179,  the  advisability  of  attempting  to  cause  its 
expulsion,  or  its  removal  by  cesarean  section,  as  some  might  suggest, 
is  quite  debatable.  Lacerations  of  the  cervix  of  a  type  to  interfere 
with  future  reproduction  are  almost  unaviodable.  The  cesarean  sec¬ 
tion  is  far  more  spectacular  than  economic.  Yet  less  appealing  is  the 
forcible  dilation  of  the  cervical  canal.  The  dilation  will  probably 
seriously  injure  the  cervix,  and  the  passage  of  the  mummy  through 
the  canal  will  extend  the  lacerations.  Such  cases  as  that  shown  in 
I  ig.  180,  although  small  in  volume,  present  further  complications  in 
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expulsion  or  extraction  owing  to  the  bent  condition  of  the  cadaver.  In 
this  instance  the  heifer  was  not  worth  the  cost  of  handling,  and  was 
therefore  slaughtered. 

The  presence  of  the  mummy  does  not  detract  from  the  value  of  the 
carcass  of  the  cow  for  beef.  The  decision  of  the  course  to  pursue 
should  be  based  upon  the  potential  breeding  value  of  the  cow,  the 
cost  of  handling,  the  delay  until  she  may  be  safely  bred  and  the 
salvage  value  of  the  animal  for  beef.  If  handling  be  decided  upon 
as  justifiable,  the  corpus  luteum  should  be  dislodged.  If  the  corpus 
lueteum  is  so  deeply  embedded  that  it  cannot  be  safely  removed  by 
compression,  the  capsule  of  the  ovary  should  be  incised  with  the 
ovarian  scalpel,  Fig.  43,  and  the  dislodgment  completed  by  compres¬ 
sion.  The  cow  should  be  closely  watched  after  a  day  or  two,  and  ex¬ 
amined  upon  the  first  signs  of  labor,  and  all  available  precautions 
taken  to  avoid  lacerations  and  contusions.  The  passages  should  be 
kept  well  lubricated,  projecting  limbs  amputated  or  broken,  and 
other  precautions  taken  as  conditions  may  demand. 

Uterine  Sand 

There  commonly  exists  in  the  utero-chorionic  space  of  cows  in  ad¬ 
vanced  pregnancy  numerous  minute  bodies  which  I  have  designated 
uterine  sand.  These  are  free,  spheroidal  masses,  1  or  2  mm.  in  diame¬ 
ter,  translucent  and  of  a  pale  amber  color.  They  are  very  hard,  and 
are  insoluble  in  water  and  alcohol.  I  hey  vary  greatly  in  numbers 
and  volume.  By  detaching  the  fetal  membranes  from  the  uterus, 
washing  both  surfaces  in  a  vessel  of  water,  and  then  decanting  it  off, 
there  remains  behind  a  mass  of  uterine  sand  sometimes  as  gieat  as 
one  ounce,  feeling  much  like  sand  when  grasped  between  the  fingers. 
Its  exact  character  and  origin  are  unknown.  It  appears  most  probably 
due  to  the  disintegration  of  red  blood  cells  arising  from  small  pla¬ 
cental,  or  endometrial  hemorrhages. 


Edema  of  the  Allantochorion 

Edema  of  the  fetal  membranes  is  a  common  phenomenon  in  bovine 
ova  invaded  by  various  bacteria.  Moderate  edema  of  the  amnion, 
allantochorion  and  umbilical  cord  is  recognizable  in  most  cases  of 
abortion  and  serious  utero-fetal  disease  associated  with  bacteria.  I 
have  recorded  an  extreme  case,  in  Veterinary  Obstetrics.  A  cow  in 
second  pregnancy  appeared  well  up  to  about  22 5  days,  when  her 
appetite  failed  and  expulsive  efforts  appeared.  It  was  only  with  diffi¬ 
culty  that  she  could  arise.  At  the  autopsy,  in  company  with  I3r. 
Cushing,  I  found  the  uterus  and  chorion  ruptured,  the  allantocho- 
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non  about  five  inches  thick,  and  the  fetus  highly  anasarcous.  The 
peritoneal  cavity  of  the  cow  contained  an  estimated  400  pounds  of 
thin,  reddish  fluid.  I  he  source  of  the  entire  volume  of  fluid  was  not 
accurately  determinable.  The  cow  may  have  had  some  degree  of 
ascites.  Much  ot  it  was  doubtless  from  the  amniotic  and  allantoic 
sacs,  and  an  unknown  quantity  from  the  ruptured  allantochorion 
itself.  The  detached  allantochorion,  with  the  liquid  caught  while 
detaching  it,  weighed  88.75  pounds.  The  estimated  weight  of  the 
uterine  contents  with  fluid  free  in  the  peritoneal  cavity  was  558.75 
pounds. 

I  he  non-gravid  cornu  was  devoid  of  caruncles,  like  the  uterus 
shown  in  fig.  182.  I  hey  had  evidently  been  destroyed  during  her 
first  puerperal  period,  presumably  owing  to  retained  afterbirth.  The 
disease  had  passed  unnoted  or  had  been  forgotten. 

Dropsy  of  the  Fetal  Membranes 

Amnio-allantoic  Dropsy.  Hydramnios.  Hydrallantois. 

Polyhydramnios 

1  he  ova  ot  all  species  of  domestic  animals  have  an  amniotic  cavity 
lined  with  ectoderm  and  filled  with  amniotic  fluid,  and  an  allantoic 
cavity  lined  with  endoderm  and  filled  with  allantoic  fluid.  The  two 
cavities  are  in  communication  through  the  urethra,  urinary  bladder, 
and  urachus.  The  origin  and  function  of  the  two  fluids  have  not  been 
satisfactorily  determined.  Zeitzschmann278  gives  the  normal  volume 
of  amniotic  fluid  in  the  cow  as  1.1  to  4  liters  and  of  the  allantoic 
fluid  as  3.5  to  12  liters.  No  precise  line  of  demarcation  between  the 
normal  and  pathological  volume  of  the  fetal  fluids  can  be  drawn. 
When  the  volume  of  the  fluids  becomes  notably  abnormal,  and  defi¬ 
nitely  atfects  the  size  of  the  abdomen,  interferes  with  the  general 
well-being  of  the  pregnant  animal,  causes  dystocia,  etc.,  it  becomes 
clearly  recognizable  as  disease.  Pathologically  the  volume  may  reach 
^0  gallons  ( 200  liters  or  400  pounds)  in  the  cow.  At  about  this  point 
the  increase  is  stalled  because  the  cow  can  no  longer  rise,  the  essen¬ 
tial  body  functions  are  vitally  disturbed  and  the  patient  dies. 

In  the  absence  of  definite  knowledge  of  the  origin  and  physiological 
functions  of  the  fetal  fluids,  the  etiology  of  dropsy  of  the  amnion 
and  allantois  is  an  unsolved  riddle.  As  in  many  other  diseases,  there 
are  numerous  hypotheses,  each  of  which  is  disturbed  by  various 
clinical  facts. 

It  is  recorded  in  Section  I,  that  in  the  hybridization  of  the  Ameri¬ 
can  bison  bull  with  the  domestic  cow  severe  amnio-allantoic  dropsy 
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regularly  follows  and  leads  to  a  high  ratio  of  death  of  both  cows  and 
young.  Naturally  the  hypothesis  presents  itself  that  the  hybridization 
is  the  cause.  On  the  other  hand,  the  hybridization  of  the  male  ass 
with  the  domestic  mare  is  not  accompanied  by  any  notable  amnio- 


allantoic  dropsy. 

In  the  same  section  mention  is  made  of  a  destructive  prevalence 
of  amnio-allantoic  dropsy  in  connection  with  bulldog  calves  among 
Dexter.  Tux-Zillertaler,  and  other  cattle.  These  are  not  hybrids  as 
generally  understood,  but  are  crosses  between  two  dissimilar  breeds 
of  cattle,  apparently  followed  by  inbreeding,  in  order  to  fix  the  type. 
It  is  further  related  that  by  intense  inbreeding  of  both  cattle  and 
sheep,  many  non-viable  muscle  contracture  monsters  are  produced, 
associated  with  high  mortality  of  the  pregnant  females  owing  largely 
to  the  severe  amnio-allantoic  dropsy.  It  is  next  stated  that  the  in- 
breeding  of  horses  sometimes  leads  to  atresia  of  the  colon,  hydro¬ 
cephalus,  and  cerebral  glioma,  without,  so  far  as  known,  inducing 
amnio-allantoic  dropsy.  Hence  it  appears  that  some  types  of  hybridi¬ 
zation  and  of  inbreeding  lead  largely  to  destructive  amnio-allantoic 
dropsy,  while  other  forms  of  hybridization  and  inbreeding  show  no 


such  tendency. 

Writers  upon  human  obstetrics  state  that  twin  pregnancy  is  a  fruit¬ 
ful  cause  of  dropsy  of  the  amnion  (the  human  ovum  has  no  allantoic 
cavity)  and  with  this  veterinary  writers  agree  by  recording  a  notable 
prevalence  of  the  disease  during  twin  pregnancy  in  the  cow.  But  the 
not  infrequent  twin  pregnancy  in  the  mare  is  rarely  associated  with 
amnio-allantoic  dropsy.  Fleming,1'  citing  Cartwright,  mentions  one 
such  case.  My  first  twelve  years  in  the  profession  were  in  a  highly 
concentrated  horse-breeding  district  where  dystocia  was  the  major 
obstetrical  problem,  but  I  saw  no  case  of  dropsy  of  the  fetal  mem¬ 
branes.  Though  my  later  experience  with  horse  breeding  has  been 
considerable,  my  sixty-four  years  in  the  profession  have  failed  to 
reveal  a  case  in  the  mare.  Nevertheless,  the  mare  is  subjected  to  all 


the  hypothetic  causes  enumerated:  in  one  way  she  is  tar  more 
exposed.  The  hypothesis  is  advanced  by  some  veterinary  and  medical 
writers,  that  torsion  of  the  navel  cord,  by  interfering  with  the  circu¬ 
lation,  causes  amnio-allantoic  dropsy.  Yet  the  disease  is  infinitely 
more  prevalent  in  the  cow,  where  the  cord  is  short  and  rarely  twisted, 
than  in  the  mare  with  the  long  and  abundantly  twisted  navel  cord. 
Human  and  veterinary  obstetrists  believe  that  in  some  cases  the 
hydrops  is  caused  by  diseases  of  the  fetus  or  of  certain  fetal  organs. 
There  is  room  in  some  cases  for  the  suspicion  that  the  cause  lies  in  a 
diseased  uterus.  Thus  Fincher,  Frost,  and  Williams55  record  two  cases 
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of  extreme  hydrops  which,  like  the  case  of  edema  of  the  chorion  cited 
above,  occurred  in  cows  in  which  the  uterine  caruncles  had  been 
largely  destroyed  as  the  result  of  a  prior  pregnancy  which  left  the 
uterus  incapable  of  proper  nurture  of  young.  This  invites  fetal  dis¬ 
ease.  One  of  the  two  cases  yielded  at  slaughter  forty  gallons  (320 
lbs.)  of  dropsical  fluid,  the  other  fifty  gallons  (400  lbs.).  In  the  latter 


Fig.  181.  Amnio-Allantoic  Dropsy  in  the  Cow;  Sagittal  Section  of  the 
Body  of  Affected  Animal. 

1.  1,  The  right  (gravid)  cornu,  12.5  feet  long;  2,  ovarian  pole  of  non-gravid  cornu; 
\  the  broad  ligament  of  the  uterus;  4,  the  empty  rumen,  displaced  far  forward  by  the 
uterus,  5,  omasum;  6,  abomasum;  7,  liver;  8,  gall  bladder;  Q,  large  intestine;  10, 
small  intestine;  11,  left  tarsus;  12,  sixth  rib.  (Cornell  Veterinarian) 

case,  as  shown  in  fig.  181,  the  distended  uterus  represents  almost 
one-half  the  total  volume  and  weight  of  the  pregnant  cow.  As  shown 
in  fig.  182,  the  uterine  caruncles  had  been  destroyed  in  the  non- 
gravid  cornu  prior  to  the  current  pregnancy.  The  destruction  of 
most  of  the  caruncles,  with  unavoidable  serious  damage  to  those 
which  remained,  invites  fetal  disease  because  of  deficient  nutrient 
supply. 

Studies  concerning  the  origin  and  function  of  the  fetal  fluids,  and 
the  etiology  of  excessive  amounts  or  pathological  composition  of  the 
fluids  provide  opportunity  for  much  speculation.  It  is  claimed  by 
some  that  the  fetal  kidneys  are  non-functional  or  become  functional 
only  in  a  moderate  degree  in  fetal  life,  while  others  deny  this.  Human 
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obstetrists  record  cases  in  which  the  urinary  bladder  becomes  so 
enormously  distended  that  the  expulsion  of  the  fetus  is  impossible. 
Apparently  this  is  due  to  atresia  of  the  urethra,  and  indicates  a  copi¬ 
ous  secretion  of  urine.  In  domestic  animals  the  urinary  bladder  may 
optionally  discharge  its  contents  into  the  amniotic  sac  through  the 


Fie.  LS2.  Opened  Uterus  from  Fig.  181,  Showing  Destruction  of  Uterine  Caruncles 

in  the  Previous  Pregnancy. 

1.  The  gravid  (right)  cornu  with  numerous,  near-normal  caruncles;  2.  the  non- 
gravid  cornu  from  which  all  caruncles  had  disappeared  before  the  pregnancy  under 
study;  c,  cervix.  ( Cornell  Veterinarian) 


urethra  or  into  the  allantois  sac  through  the  urachus.  As  a  conse¬ 
quence,  distension  of  the  urinary  bladder  rarely  occurs.  Harms 
cites  one  case  each  in  the  mare  and  cow.  These  cases  suffice  to 
indicate  that  the  fetal  kidneys  function.  Very  little  urea  is  found  in 
the  fluids.  That  is  to  be  logically  expected,  but  the  manner  of  its 
elimination  is  unknown.  I  he  kidneys  of  the  fetus  in  1'ig.  1S1  were 
three  times  the  normal  size.  I  heiy  probably  secreted  an  abnormal 
amount  of  urine  of  unusual  quality.  There  is  scant  reason  to  believe 
that  the  kidneys  secreted  the  400  pounds  of  fluid  present.  Most 
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writers  believe  it  largely  emanates,  whether  physiologically  or  patho¬ 
logically,  from  the  epithelium  of  the  allantoic  walls. 

The  possible  sources  of  the  amniotic  fluid  are  less  restricted.  When 
the  meconium  of  a  calf  or  foal  is  suspended  in  water  and  the  liquid 
decanted  off  there  remain  great  quantities  of  hairs,  not  merely  the 
typical  lanugo  of  the  human  and  carnivorous  fetuses,  but  full-grown 
hairs,  from  which  one  may  readily  and  authentically  determine  the 
color  of  the  young.  This  indicates  clearly  that  the  skin  contributes 
generously  to  the  volume  of  the  amniotic  fluid.  The  liquid  secretions 
from  the  skin,  the  shed  hairs  and  other  substances  are  promptly 
swallowed.  Physiologically  they  do  not  pass  through  the  alimentary 
tract.  '1  he  liquid  portions  are  rapidly  resorbed  and  the  solids  remain 
stored  in  the  intestine  as  a  part  of  the  meconium.  In  amniotic  dropsy, 
the  amniotic  fluid  is  usually  mucoid,  quite  unlike  the  normal  fluid. 
I  his  suggests  that  the  mucus  has  come  from  the  skin.  Some  of  it  may 
be  from  the  mouth.  This  leads  to  the  further  inference  that  amniotic 
dropsy  may  be  due  more  to  the  failure  of  the  fetus  to  swallow  the 
fluid  and  filter  out  the  solids  than  to  an  excessive  formation  of  it. 
I  he  suggestion  is  apparently  supported  by  a  study  of  the  monster, 
Schistosoma  reflexus  (Gurlt).  This  monster,  confined,  so  far  as 
known,  to  ruminants  and  swine,  is  formed  early  and  consists  virtually 
of  the  dorsal,  instead  of  the  physiological  ventral  folding  of  the  soma- 
topleure.  The  embryonic  skeleton  is  everted  while  the  thoraco¬ 
abdominal  viscera  are  exterior,  attached  along  the  mid-dorsal  line 
to  the  parietal  pleura  and  peritoneum.  Writers  upon  veterinary  ob¬ 
stetrics  state  that  the  monster  is  commonly  associated  with  dropsy 
of  the  fetal  membranes.  Evidently  the  swallowing  of  the  amniotic 
fluid  is  rendered  difficult.  I  have  described  three  highly  interesting 
cases-"1  in  which  the  swallowing  or  digestion  of  the  fluid  was  pro¬ 
foundly  aftected.  In  one  of  these  cases,  the  reflection  was  so  complete 
that  there  had  apparently  been  almost  no  amnion.  The  cutaneous, 
reflected  sac  had  an  opening  only  4  or  5  inches  in  diameter,  which 
was  virtually  barred  by  the  compression  of  the  deformed  feet  and 
limbs.  In  this  sac  there  had  accumulated  about  ten  gallons  of  viscid, 
mucoid  fluid,  which  rendered  expulsion  of  the  fetus  impossible  until 
the  cutaneous  sac  had  been  incised  and  the  fluid  permitted  to  escape. 
The  conclusion  seemed  warranted  that  the  pathological  volume  and 
type  of  fluid  had  come  from  the  skin  of  the  fetus  and  that  the  de¬ 
formity  prevented  swallowing. 

In  another  of  the  three  cases,  the  rumen  contained  an  estimated 
ten  gallons  of  fluid  identical  in  character  with  that  of  the  preceding 
case,  the  fetus  had  swallowed  the  fluid  as  far  as  the  rumen,  where 
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it  became  stalled  and  remained  undigested.  'The  third  case  also  had 
distension  of  the  rumen,  but  in  a  lesser  degree. 

The  additional  observation  was  made  that,  owing  to  the  early 
reversal  of  the  somatopleure,  prior  to  the  formation  of  the  allantois, 
the  anlagen  for  the  liver  were  removed  from  the  physiological  path 
of  the  umbilical  vein,  and  consequently  the  liver  was  deprived  of 
its  normal  blood  supply.  The  liver  consisted  chiefly  of  large  cysts, 
with  apparently  almost  no  hepatic  tissue.  It  would  seem  extremely 
difficult  for  proper  digestion  of  the  amniotic  fluid  to  occur  in  the 
absence  of  bile.  In  harmony  with  this,  both  human  and  veterinary 
obstetrists  mention  hepatic  disease  or  defects  as  probable  causes  of 
the  dropsy. 

The  abnormal  fluids  necessarily  emanate  from  the  maternal  blood. 
In  the  most  acute  cases  the  transfer  of  the  water  from  the  vascular 
system  of  the  dam  is  amazingly  rapid.  Early  in  my  practice  I  at¬ 
tended  a  cow  which  could  not  get  up  because  of  the  immense  load 
of  fetal  fluids.  I  passed  a  trocar  into  the  sac  through  the  right  flank 
and  allowed  an  estimated  forty  gallons  of  fluid  to  escape.  She  then 
got  up  readily  and  moved  freely.  She  drank  great  volumes  of  water, 
the  fetal  sacs  quickly  refilled,  and  in  two  or  three  days  the  volume 
of  hydrops  was  as  great  as  ever,  the  cow  was  unable  to  rise,  and 
succumbed. 

The  disease  is  usually  observed  in  advanced  gestation.  It  is  asso¬ 
ciated  with  a  varying  rate  and  degree  of  abdominal  enlargement.  This 
may  cause  it  to  be  confused  with  twin  pregnancy.  I  pon  rectal  palpa¬ 
tion  the  uterus  is  found  greatly  distended  and  somewhat  atonic.  The 
fetus  may  drop  far  forward  and  be  impalpable  in  the  great  mass  of 
fluid.  In  the  cow,  the  uterine  caruncles  are  palpable.  This,  with  the 
presence  of  the  enlarged  uterine  arteries  of  pregnancy,  aids  in  differ¬ 
entiation  from  the  pyometra  of  trichomoniasis. 

When  the  accumulation  of  fetal  fluids  approaches  or  exceeds  200 
pounds  in  the  cow,  the  patient  loses  flesh,  but  the  increase  of  the 
fetal  fluids  may  maintain  or  increase  the  gross  weight  of  the  animal. 
The  appetite  decreases;  and,  as  indicated  in  Fig.  181,  the  rumen  and 
the  alimentary  tract  generally  are  empty.  Presumably  the  weight 
of  the  abnormal  fluid,  and  the  entrance  of  toxic  material  into  the 
maternal  blood  stream,  combine  to  lower  the  vigor  of  the  dam,  so 
that  finally  she  is  unable  to  rise  when  down. 

The  prognosis  varies  with  the  intensity.  Quite  uniformly  the  out¬ 
look  for  the  fetus  is  very  poor  and  the  mortality  of  the  cows  is  high. 
When  diagnosed  early  and  the  fetus  extracted,  some  cows  recover 
sufficiently  to  breed  again.  The  emptying  of  the  uterus  is  considered 
in  the  companion  volume,  Veterinary  Obstetrics. 
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Fetal  Anasarca 

Closely  allied  to  amnio-allantoic  dropsy,  and  not  rarely  concurrent 
with  it,  is  fetal  anasarca.  The  abnormal  deposit  of  fluid  is  largely  in 
the  subcutaneous  connective  tissue.  It  is  most  common  in  cattle,  and 
is  observed  in  other  ruminants.  It  is  very  rarely  seen  in  the  mare. 
The  degree  of  anasarca  may  be  very  extreme,  as  shown  in  Fig.  183, 


Fic.  183.  Fetal  Anasarca  of  Twin  Lambs  With  Total  Weight  of  58  Pounds. 

the  twin  fetuses  being  fully  thrice  the  normal  volume.  Moderate  fetal 
anasarca  is  not  rare  in  cases  of  amnio-allantoic  dropsy.  Occasionally 
also  there  is  present  ascites  or  hydrothorax.  The  anasarcous  fetus 
usually  perishes  before  term. 

Torsion  of  the  Umbilical  Cord 

The  tubular  uterus  of  domestic  mammals  renders  the  revolution  of 
the  fetus  upon  its  transverse  axis  essentially  impossible  in  advanced 
pregnancy.  Probably  the  vast  majority  of  torsions  of  the  umbilical 
cord  are  the  result  of  the  revolution  of  the  fetus  upon  its  long  axis, 
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followed  by  the  gliding  of  the  cord  over  the  cephalic  or  caudal  end. 
During  early  gestation  any  elasticity  in  the  cord  would  tend  to  auto¬ 
matically  overcome  torsion. 

In  most  species  of  domestic  animals  the  umbilical  cord  is  too  short 
to  permit  readily  the  revolution  of  the  fetus  upon  either  the  longitu¬ 
dinal  or  the  transverse  axis.  This  may  play  a  part  in  the  relatively 
greater  frequency  of  torsion  of  the  uterus  than  of  the  umbilical  cord. 
In  the  equine  fetus,  having  by  far  the  longest  navel  cord,  some  de¬ 
gree  of  torsion  is  general  and  physiological.  At  what  degree  the  tor¬ 
sion  becomes  pathological  has  not  been  determined.  Neither  has  it 
been  determined  in  which  direction  the  torsion  usually  occurs,  nor 
that  the  torsion  is  more  probable  in  one  than  in  the  other  direction. 
Evidently  the  individual  fetus  must  repeatedly  revolve  in  the  same 
direction,  or  extensive  torsion  could  not  occur. 

At  my  request,  Professor  Danks  has  made  observations  upon  the 
torsion  of  the  umbilical  cord  in  a  few  available  equine  fetuses.  In  all 
cases  the  torson  was  to  the  right,  or  clockwise.  Fetal  death,  amnio- 
allantoic  dropsy  and  other  pathological  phenomena  are  attributed  to 
the  torsion  of  the  navel  cord,  but  authentic  evidence  of  such  result  is 
difficult  to  establish.  Limited  personal  observations  apparently  in¬ 
dicate  that  in  the  equine  fetus  the  more  extensive  and  virulent  the 
existing  disease  of  the  maternal  and  fetal  placentae,  the  more  exten¬ 
sive  the  torsion  of  the  navel  cord.  The  equine  fetus,  in  advanced 
pregnancy,  visibly  moves  more  abundantly  and  violently  than  ob¬ 
served  in  other  species.  The  ordinary  mare  used  jointly  for  breeding 
and  farm  work  is  under  the  most  constant  observation  of  any  preg¬ 
nant  domestic  animal.  When  the  farmer  observes  exaggerated  fetal 
movements,  he  suspects  fetal  disease  and  fears  abortion.  The  horse  is 
preeminently  subject  to  colic  and  rolls  violently.  A  prominent  cause 
of  colic  is  impaction  of  the  large  intestine,  which  is  common  in  the 
horse  and  rare  in  ruminants.  The  equine  fetus  suffers  abundantly 
from  impaction  of  the  intestine  with  meconium  and  in  numerous 
cases  the  new-born  foal  is  in  violent  colic  which  may  authentically 
be  designated  as  congenital  colic,  paralleling  in  a  way  the  fetal  diar¬ 
rhea  of  the  calf.  Hence  it  is  none  too  clear  whether  torsion  of  the 
navel  cord  causes  fetal  disease  and  death,  or  whether  fetal  disease 
causes  torsion  of  the  cord. 

Amputation  of  Fetal  Extremities  by  the  Navel  Cord  (A) 

Amputation  of  fetal  extremies  by  the  navel  cord  has  been  de¬ 
scribed  as  not  infrequent  in  the  human  fetus,  in  which  a  detached 
hand  or  foot  lias  been  found  under  such  conditions  that  the  ob- 
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servers  have  ascribed  the  amputation  to  incarceration  within  a 
coil  of  the  navel  cord.  The  detached  member  is  much  smaller  than 
the  living  stump  upon  the  central  side  of  the  division.  Writers  fail 
to  explain  how  the  cord  might  be  drawn  so  tightly  as  to  cut  off  the 
circulation  to  the  parts  distal  to  the  amputation  without  obstructing 
the  blood  llow  in  the  cord  and  causing  the  death  of  the  fetus. 

Veterinary  literature  records  one  solitary  case  of  alleged  intra¬ 
uterine  amputation  of  an  extremity  by  incarceration  in  the  navel 
cord.  Harms'"  cites  Gayzi  as  having  observed  a  living  foal  in  which 
the  right  hind  foot  had  undergone  intra-uterine  amputation.  The  fact 
of  the  amputation  seems  beyond  question.  The  navel  cord  was  not 
observed  in  the  process  of  incarcerating  the  foot,  and  no  evidence 
was  submitted  of  damage  to  the  cord  at  the  supposed  point  of  con¬ 
tact.  Recently  Streeter1'"1  has  submitted  convincing  evidence  that, 
in  the  human  embryo,  the  available  facts  indicate  that  the  navel  cord 
amputation  hypothesis  is  erroneous.  Streeter  submits  incontestable 
evidence  showing  that  intra-uterine  amputation  of  the  fingers  and 
toes  is  equally  frequent  to  that  of  the  hands  or  feet;  the  lesions  are 
identical  in  both  cases;  and  it  is  mechanically  impossible  for  the 
navel  cord  so  to  incarcerate  the  fingers,  and  especially  the  short  toes, 
as  to  cause  necrosis  or  other  injury.  While  it  may  be  imprudent  to 
say  that  amputation  of  a  fetal  extremity  by  the  navel  cord  is  impos¬ 
sible,  it  may  be  safely  stated  that  the  hypothesis  is  unproven. 

Utero-fetal  Disease  and  Dystocia 

In  1931"  '  I  took  the  position  that  dystocia  in  domestic  animals 
is  not  usually  the  consequence  of  accident,  but  is  preponderantly 
the  result  of  defect  or  disease  of  the  fetus  or  its  membranes  or  of  the 
reproductive  system  of  the  mother:  all  three  factors  commonly  par¬ 
ticipate.  All  obstetrists  admit  that  abnormalities  in  the  form,  volume 
and  consistency  of  the  fetus  interfere  with  its  expulsion.  The  evidence 
seems  overwhelming  that  the  healthy  fetus  assumes  the  physiological 
presentation  and  position  upon  the  advent  of  labor.  This  is  improb¬ 
able  if  the  fetus  is  diseased.  Yet  more  frequent  is  dystocia  when  the 
fetus  is  dead  or  non-viable,  even  though  the  pregnancy  has  been  ab¬ 
breviated.  It  is  not  rare  to  meet  dystocia  in  a  cow  aborting  at  seven 
months  when  the  fetus  is  little,  if  any  more  than  half  the  normal 
volume. 

In  some  cases  of  amniotic  dropsy,  the  amnion  is  sclerotic  and  must 
be  surgically  divided  in  order  to  permit  the  expulsion  of  the  fetus. 
V  hen  the  maternal  placentae  ( bovine  caruncles)  are  diseased,  so  that 
the  retention  of  the  afterbirth,  is  foreordained,  dystocia  prevails,  the 
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expulsive  powers  are  subnormal  and  the  fetus  is  largely  in  patho¬ 
logical  presentation  or  position.  The  endless  list  of  causes  of  dystocia, 
when  carefully  traced  to  their  ultimate  origin,  are,  with  infrequent 
exceptions,  referable  to  abnormalities  of  the  fetus,  fetal  membranes, 
or  uterus. 

Fetal  Death 

In  the  preceding  pages  numerous  causes  of  fetal  death  have  been 
named  and  the  ultimate  destiny  of  the  fetal  cadaver  mentioned.  The 
destiny  of  the  cadaver  is  largely  influenced  by  the  cause  and  the  en¬ 
vironment  or  by  the  species  of  animal. 


Fig.  184.  Twin  Equine  Aborts. 

The  lesser  fetus  died  at  about  five  or  six  months  and  underwent  papyraceous  mum¬ 
mification  :  the  other  died  and  the  two  were  expelled  or  removed  at  about  ten  months. 
The  afterbirths  are  shown  in  Fin.  IT  (Cornell  Veterinarian) 


Abortion.  When  fetal  death  and  expulsion  occur  relatively  early  in 
gestation  it  is  customarily  classified  as  abortion;  if  it  dies  late  in 
gestation,  the  writer  may  call  it  either  abortion  or  stillbirth. 

Fetal  death  is  not  uniformly  followed  by  the  prompt  expulsion  of 
the  fetal  cadaver.  The  cause  of  the  generally  prompt  expulsion  of  the 
cadaver  is  not  known.  This  is  not  readily  determinable  so  long  as 
the  cause  of  physiological  birth  remains  a  collection  of  hypotheses. 
Abortion  is  preeminently  a  phenomenon  of  uniparous  pregnancy.  1'lie 
death  of  one  or  more  fetuses  in  a  multiparous  uterus  is  usually  fol¬ 
lowed  by  retention  of  the  cadaver  in  a  non-perilous  state  and  the 
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survival  and  birth  of  other  living  litter-mates.  There  are  exceptions. 
Twin  and  multiple  gestations  in  mares  and  cows  largely  end  in  abor¬ 
tion.  Under  some  conditions  their  behavior  resembles  that  of  pluri- 
para.  and  when  one  of  the  twins  dies,  the  other  may  continue  to  live 
for  a  period,  as  indicated  in  Fig.  184.  until  it  finally  succumbs  and  the 
unequal  twins  are  aborted  simultaneously.  Or  in  both  cow  and  mare, 
the  dead  fetus  may  be  expelled  and  the  living  one  go  to  term  and 
be  born  viable.  Rarely,  a  cow  in  twin  pregnancy  expels  one  viable 
twin  prematurely  and  carries  the  other  to  term,  when  it  is  also  born 
viable. 


Fetal  Death  with  Papyraceous  Mummification 

The  term  “mummification”  is  elastically  used  in  veterinary  science 
to  cover  wholly  unrelated  pathological  phenomena.  The  most  familiar 
type  is  that  already  described  as  bovine  hematic  mummification. 
Quite  apart  from  this  type  is  the  desiccation  of  embryonic  cadavers 
of  swine,  such  as  those  shown  in  Figs.  91  and  92.  A  somewhat  similar 
condition  is  seen  in  the  twin  equine  aborts  of  Fig.  184. 

The  type  is  limited  in  domestic  animals,  so  far  as  known,  to  swine, 
and  to  twin  gestation  in  the  mare  and  cow.  Apparently  it  is  compar¬ 
able  to  a  type  of  mummification  in  human  twins  wherein  one  fetus  dies 
and  the  other  survives.  The  form  of  the  human  uterus,  Fig.  12,  is  such 
that  the  fetal  cadaver  may  be  compressed  by  the  live  twin  and  thus 
become  markedly  flattened  or  discoid.  This  cannot  readily  occur  in 
any  species  of  domestic  animal,  because  the  form  of  the  uterine 
ca\  ity  does  not  permit  two  fetuses  to  lie  side-by-side.  The  appearance 
of  such  cadavers  suggests  that  a  partial  solution  of  the  soft  tissues 
with  resorption  has  occurred.  If  infection  is  present,  it  is  held  in 
abeyance  in  such  a  manner  that  ordinary  putrefaction  is  excluded 
and  no  serious  injury  to  the  uterus  occurs. 

Extra-uterine  pregnancy,  which  inevitably  ends  in  fetal  death, 
barring  cesarean  section,  is  not  authentically  known  to  occur  in 
domestic  animals.  Some  writers,  like  Foster83  and  Goodfellow72  have 
reported  extra-uterine  pregnancy  in  the  mare  without  authentic  de¬ 
tails,  under  circumstances  to  indicate  that  they  were  dealing  with 
bicornual  pregnancy  instead. 

Ext>  a-uterine  fetuses  are  sometimes  found  in  slaughtered  swine, 
and  possibly  more  rarely  in  other  species  in  which  fetuses  are  in  the 
peritoneal  cavity  completely  encapsulated  within  a  fibrous  sac,  as 
shown  in  big.  166.  I  he  phenomenon  is  presumably  due  to  rupture 
of  the  uterus  with  escape  of  the  fetuses.  The  cadavers  sometimes  re¬ 
main  static  in  volume,  persisting  indefinitely  as  passive  bodies.  They 
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are  frequently  designated  as  mummies,  although  wholly  unrelated  to 
other  fetal  cadavers  so  classified. 

The  static  fetal  cadaver,  as  I  have  chosen  to  designate  it,'4*  has 
been  observed  rarely  in  the  cow.  The  fetal  death  occurs  at  about 
term  and  the  fetus  remains  plump  and  rigid  as  in  rigor  mortis  for  an 
indefinite  period  of  time.  I24*  have  described  a  case  in  which  the  fetus 
remained  static  for  23  months.  Boyd1M  describes  a  case  which  had  so 
remained  for  20  months.  Both  cases  were  associated  with  uterine 
torsion  but  it  was  not  determined  in  either  case  which  phenomenon 
occurred  first — the  torsion  or  the  fetal  death.  I  have  observed  a  sec¬ 
ond  instance  of  the  fetal  phenomenon  in  which  there  was  no  uterine 
torsion.  The  cause  of  the  phenomenon  is  unknown. 

Disintegration  of  the  retained  fetal  cadaver  occurs  in  a  variety  of 
forms.  The  type  of  disintegration  is  modified  by  the  character  of  the 
invader  associated  with  the  fetal  death.  There  is  nothing  in  veterinary 
literature  indicating  that  fetal  cadavers  in  which  the  death  is  ascribed 
to  a  virus  are  retained  long  in  the  uterus,  to  undergo  extensive  dis¬ 
integration. 

In  the  preceding  pages  it  has  been  stated  that  fetal  death  is 
ascribed  to  two  separate  protozoa,  the  Trypanosoma  equiperdum  of 
dourine,  and  the  Trichomonas  fetus  of  the  trichomonad  disease  of 
cattle.  Fetal  death  due  to  the  former  is  but  vaguely  described  and  is 
certainly  rare.  Recently  the  trichomonad  disease  of  cattle  has 
abruptly  forged  its  way  to  the  front  in  order  to  explain  many  of  the 
bovine  abortions  for  which  Bacillus  abortus  could  not  be  held  re¬ 
sponsible. 

In  trichomoniasis,  retention  of  the  fetal  cadaver,  and  its  disinte¬ 
gration,  are  outstanding  phenomena,  constituting  a  valuable,  if  not 
the  most  important,  symptom  by  which  the  presence  of  the  protozoon 
may  be  diagnosed.  After  a  cow  has  been  apparently  pregnant  for  a 
few  months,  there  appears  a  distention  of  the  uterus  defined  as 
pyometra,  and  frequently,  if  not  regularly,  there  is  within  the  uterine 
contents  a  fetus  undergoing  disintegration.  1  he  uterine  contents  are 
designated  pus,  although  the  fluid  is  not  wholly  like  the  substance 
ordinarily  so  called.  It  is  thin,  flocculent,  grayish  oi  yellowish.  It  does 
not  promptly  become  fetid  when  exposed  at  room  temperature.  Ap¬ 
parently  bacteria  and  the  trichomonad  cannot  readily  live  together. 
The  pyometra-distended  uterus  does  not  usually,  if  at  all,  sutler  from 
peritoneal  involvement.  Consequently  peritoneal  adhesions  of  the 
uterus  apparently  do  not  occur.  The  general  health  of  the  cow  is  not 
profoundly  affected. 
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Bacterial  Maceration  of  the  Fetal  Cadaver 
Putrid  Decomposition  of  the  Fetus 

Bacterial  destruction  of  the  retained  fetal  cadaver  and  its  mem¬ 
branes  occurs  in  all  species  of  domestic  animals.  In  multipara,  the 
fetal  death  and  decomposition  may  occur  in  one  or  several  fetuses, 
while  some  litter-mates  remain  apparently  healthy.  If  the  embryonic 
death  occurs  early,  the  disintegration  and  resorption  may  be  so  com- 


Fig.  185.  Maceration  of  Bovine  Fetus  With  Retention  of  the  Bony 
Skeleton  in  the  Uterus. 

1,  1,  The  cervical  lips;  2,  greatly  enlarged,  sclerotic  annular  cervical  fold;  2,  vagina; 
4,  parietal  bone  of  fetus,  resting  against  a  confused  mass  of  fetal  bones;  CL,  embedded 
(retained)  corpus  luteum  of  pyometra. 


plete,  for  example  in  swine,  that  the  only  evidence  of  the  occurrence 
in  the  abattoir  is  the  presence  of  more  corpora  lutea  than  of  embryos 
or  a  small  mass  of  detritus  of  such  appearance  and  location  as  to  sug¬ 
gest  the  remnants  of  an  ovum.  The  completeness  of  the  disintegration 
decreases  as  pregnancy  advances.  Thus,  in  a  supposedly  pregnant 
heifer  which  had  passed  her  expected  date  of  calving,  I  recognized, 
upon  rectal  palpation,  a  roundish  tumor  of  even  contour  at  the  bases 
of  the  two  cornua.  Upon  autopsy,  the  enlargement  was  found  to  con¬ 
sist  of  a  mass  of  inspissated  pus  about  three  or  four  inches  in  diam¬ 
eter.  Embedded  within  this  were  found  several  shafts  of  long  bones 
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about  one-half  inch  long.  The  disintegration  had  proceeded  under 
such  control  that  no  observed  disturbance  in  the  health  of  the  heifer 
had  occurred  beyond  the  absence  of  estrum,  without  signs  of  advanc¬ 
ing  pregnancy.  Had  the  true  character  of  the  disease  been  recognized 
by  rectal  palpation,  the  dislodgment  of  the  corpus  luteum  would  quite 
certainly  have  caused  the  expulsion  of  the  fetal  debris,  and  the  heifer 
might  possibly  have  proven  fertile. 


Fig.  186.  Maceration  of  Bovine  Fetus  With  Fetal  Cadaver  Sloughing  Through 
the  Abdominal  Floor.  (Guard) 


In  the  sow  the  decomposing  fetuses  may  be  located  at  either  the 
ovarian  or  the  cervical  pole  of  the  cornu,  or  at  any  point  between. 
When  labor  sets  in,  the  decomposing  fetal  cadaver  causes  dystocia,  in 
which  it  differs  from  the  papyraceous  mummy  described  above.  The 
dystocia  is  partly  caused  by  the  increased  size  of  the  decomposing 
cadaver,  and  partly  by  the  concurrent  localized  metritis.  When  the 
death  and  disintegration  occur  in  advanced  gestation,  the  complete 
liquefaction  of  the  cadaver  becomes  impossible:  the  bones,  hair,  and 
other  structures  defy  destruction.  The  bones  and  hair  develop  later 
in  carnivora  than  in  solipeds  and  ruminants  and  disintegration  of 
dead  ova  is  under  more  effective  control.  When  a  bovine  fetus  dies  at 
four  or  five  months  its  osseous  skeleton  is  well  advanced.  If  the  cer¬ 
vical  canal  remains  passable,  as  in  Fig.  185,  the  soft  parts  of  the 
fetus  may  disintegrate  and,  mixed  with  pus,  be  discharged  through 
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the  vulva  to  constitute  pyomctra.  If  the  genital  tube  be  obstructed 
at  any  point  and  fetal  development  has  passed  beyond  the  stage 
where  total  disintegration  and  resorption  may  occur,  the  decompo¬ 
sition  of  the  fetal  cadaver,  if  the  female  survives,  may  cause  peri¬ 
metritis  with  adhesions  to  surroundings  organs  and  tissues.  Thus,  in 
the  torsion  of  the  uterus  of  the  cat  shown  in  Fig.  165,  the  incarcerated 
fetal  cadaver  became  encysted  in  the  peritoneal  cavity,  the  system 
was  competent  to  resorb  the  soft  parts,  and  the  skeletal  debris  re¬ 
mained  as  a  neutral  foreign  body.  In  contrast,  the  uterus  of  the  ewe, 
shown  in  Fig.  164,  acted  as  an  abscess  cavity,  so  that  the  owner  ob¬ 
served  the  expulsion  of  the  fetal  cadaver  through  the  abdominal 
tloor.  The  case  reported  by  Guard74  in  which  a  bovine  fetus  sloughed 
out  through  the  abdominal  floor,  as  shown  in  Fig.  186,  may  also  have 
been  due  to  torsion  of  the  uterus,  especially  since  Guard  states  that 
the  vulva  was  too  small  to  admit  the  hand  and  that  the  vagina  was 
so  occluded  that  the  cervix  could  not  be  seen  with  the  aid  of  a  small 
speculum. 

Uterine  torsion  is  not  essential  to  putrefaction  of  the  bovine  fetus 
and  the  sloughing  of  portions  of  the  cadaver  through  the  uterine 
walls.  In  one  case  of  fetal  maceration  the  vulva  and  vagina  of  the 
cow  were  comparatively  normal.  The  cervix  was  extremely  sclerotic, 
somewhat  like  that  shown  in  Fig.  185.  The  cervical  canal  was  severely 
constricted,  but  permitted  the  escape  of  pus  and  some  portions  of 
fetal  debris.  The  heifer  had  repeatedly  suffered  from  fetid  diarrhea, 
with  dark  feces.  I  dilated  the  cervical  canal  by  incision,  passed  my 
hand  into  the  uterus,  and  removed  fetal  bones,  fragments  of  skin  and 
whole  grains  of  maize  and  oats  from  the  uterine  cavity.  Evidently 
the  uterus  had  ruptured  into  the  alimentary  canal,  presumably  the 
rumen.  Fetal  debris  had  entered  the  alimentary  canal  and  caused  the 
attacks  of  diarrhea,  and  the  alimentary  canal  had  discharged  into  the 
uterus  grains  of  maize  and  oats.  After  the  removal  of  the  fetal  re¬ 
mains  from  the  uterus,  the  heifer  made  an  uneventful  recovery  and 
was  sold  for  beef  without  opportunity  for  post-mortem  observation. 

There  is  no  known  law  controlling  the  path  of  the  escape  of  the 
disintegrating  fetal  remnants.  It  has  been  noted  above  that  detritus 
may  escape  through  the  cervical  canal,  the  abdominal  door,  and  via 
the  rumen  through  the  alimentary  canal.  Cases  are  reported  of  the 
discharge  of  the  fetal  cadaver  into  the  urinary  bladder.  Sometimes 
the  fragments  become  impacted  in  the  cervical  canal.  W.  W.  Williams 
observed  the  sloughing  of  a  two-months  bovine  fetus  into  the  rectum. 
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THE  PATHOLOGICAL  PHENOMENA  SURROUND¬ 
ING  THE  PERIOD  OE  BIRTH 

;  I  '  HE  birth  of  young  constitutes  the  supreme  crisis  in  reproduc- 
*  tion.  If  there  has  been  error  in  the  method  of  the  breeding  of 
animals,  as  discussed  in  Section  I,  and  the  ovum  and  pregnant  female 
have  survived,  many  perils  arise  to  both  mother  and  young  just  prior 
to  expected  birth,  during  that  act,  or  immediately  following.  Any  dis¬ 
eases  or  defects  of  the  gravid  uterus  or  of  the  contained  ovum  which 
have  failed  to  terminate  the  pregnancy  are  brought  prominently  into 
the  foreground,  threatening  the  health  and  life  of  the  dam  and  young. 
There  occur  in  all  domestic  animals  about  the  close  of  pregnancy, 
just  before,  during  or  soon  after  birth,  an  extensive  series  of  phe¬ 
nomena  in  the  mother,  apparently  analogous  to  the  group  of  diseases 
classed  by  J.  Whitridge  Williams226  and  other  human  obstetrists  as 
the  toxaemias  of  pregnancy.  Prominent  among  these  is  the  milk  fever 
or  parturient  paresis  of  the  cow,  and  less  frequently  of  other  rumi¬ 
nants,  which  may  develop  just  before,  during,  or  soon  after  birth;  the 
parturient  eclampsia  of  the  mare,  observed  after  birth;  the  pregnancy 
disease  of  ewes;  and  the  various  types  of  dystocia  already  described 
in  the  companion  volume,  Veterinary  Obstetrics. 

In  domestic  animals  there  is  no  clear  line  of  demarcation  between 
the  diseases  of  the  mother  and  fetus  during  late  gestation:  the  dis¬ 
eases  of  mother  and  young  largely  cooperate  during  the  birth  act, 
and  continue  during  the  puerperal  period  along  somewhat  parallel 
lines.  Birth  is  not  a  cure  for  uterine  or  fetal  disease.  If  metritis  exists 
during  late  pregnancy,  it  continues  through  the  birth  act  to  cause 
dystocia.  During  the  puerperium  the  metritis  persists  and  tends  to 
fulminate.  It  largely  reveals  itself,  especially  in  the  dairy  cow,  in  re¬ 
tained  afterbirth.  The  freely  open  birth  canal  may  modify  the  prev¬ 
alent  type  of  bacteria  or  other  invaders,  but  the  metritis  remains  and 
may  either  increase  or  decrease  in  virulence.  So  the  bovine  fetus  may 
suffer  from  diarrhea  or  the  equine  fetus  from  colic  impaction,  but 
birth  is  not  a  remedy  for  either  disease. 

Metritis  of  Advanced  Pregnancy 

The  metritis  of  late  gestation,  and  during  birth  and  the  puerperium, 
offers  an  infinite  variety  in  symptoms,  intensity,  and  eventual  result. 
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It  may  be  profitable  to  discuss  the  disease  under  the  two  indistinct 
types  of  acute  septic  metritis  and  sub-acute  metritis. 

Acute  septic  metritis  is  not  very  common  during  pregnancy  in  other 
animals  than  dairy  cows,  and  is  frequently  obscured  in  them  by  dys¬ 
tocia  and  retained  placenta.  During  my  experience  for  one  year  in 
the  Holstein  herd  illustrated  in  Table  X.  I  observed  two  terminations 
of  twin  pregnancy.  One  of  these,  a  primipara,  born  at  269  days,  was 
herself  a  twin — and  the  only  heifer  calf  out  of  a  dam  of  low  fertility. 
She  dropped  dwarf,  defective,  worthless  twins  from  a  pasture  breed¬ 
ing.  The  heifer  suffered  from  irremovably  retained  afterbirth,  with 
severe  sepsis  and  extensive  necrosis  of  the  uterine  caruncles.  Since 
her  breeding  outlook  was  hopeless  and  the  twins  worthless,  all  three 
were  destroyed.  The  second  twinning  cow,  nine  years  old,  had  pro¬ 
duced  six  viable  calves,  the  last  three  at  intervals  of  11  months.  Her 
twin  pregnancy  began  twenty-six  days  post-partum,  and  dead  male 
twins  were  removed  by  traction  at  301  days.  The  cow  had  been  losing 
flesh  for  some  weeks  and  suffered  severely  from  pyaemic  gonitis.  Her 
uterus  was  severely  inflamed  and  paretic,  and  the  afterbirth  retained. 
Since  extensive  necrosis  of  the  caruncles  destroyed  all  hope  of  future 
breeding,  she  was  killed.  Both  cows  might  have  survived,  but  were 
worthless. 

Septic  metritis  with  uterine  gangrene  is  not  rare  in  dairy  cows.  The 
cow  near  term,  apparently  well  in  the  morning  when  turned  to  pas¬ 
ture,  is  found  down  unable  to  rise  in  the  evening,  with  portions  of 
the  afterbirth  protruding,  accompanied  by  dark  fetid  discharges  and, 
in  many  cases,  by  diarrhea  with  dark  fetid  feces.  The  uterus  is 
dead,  the  fetus  is  emphysematous,  and  powerful  traction  is  required 
for  the  removal  of  the  cadaver.  The  cow  dies.  The  uterine  gangrene 
may  occur  in  a  heifer  without  history  of  prior  disease.  Thus  Heifer 
No.  1  in  'Fable  I  was  apparently  well  in  the  evening  and  was  mori¬ 
bund  when  1  saw  her  the  next  morning.  No  effort  was  made  to  re¬ 
move  the  fetal  cadaver,  which  was  enormously  emphysematous. 

At  times  septic  metritis  becomes  general  in  a  given  herd.  Wing-71 
reports  a  serious  outbreak  of  acute  metritis  in  the  Cornell  University 
herd  in  1910  and  1911,  but  gives  no  details.  Herd  veterinarian  at  that 
time,  I  computed  the  losses  at  twenty  per  cent  mortality,  and  twenty 
per  cent  absolute  sterility.  Wing’s  bulletin  deals  only  with  Holstein- 
Friesians,  but  all  breeds  were  involved.  According  to  Wing’s  Table  8, 
there  were  twenty-three  Holstein  pregnancy  terminations  in  1910- 
1911,  and  nine  of  these  cows  are  recorded  as  having  calved  or  aborted 
in  191 1-1912 — a  decrease  of  65.2  per  cent.  Some  of  these  may  have 
been  sold.  It  was  during  this  outbreak  that  the  eighteen  heifers  in 


548 


Pathological  Phenomena  of  Birth 


Table  I  were  born.  It  seems  that  the  herd  was  saturated  with  the  in¬ 
fection,  and  that  this  seriously  depressed  the  reproductive  powers 
of  those  cows  which  bore  viable  calves  and  survived  the  outbreak. 

\\  riters  upon  human  obstetrics  largely  attribute  septic  metritis  to 
errors  in  asepsis  by  the  obstetrist,  midwife,  or  nurse.  These  cows  and 
heifers  were  not  exposed  to  possible  manual  infection  until  after  the 
acute  metritis  had  developed.  A  large  ratio  of  the  fatal  cases  and  of 
the  cases  of  permanent  sterility  were  primipara  and  most  of  them 
were  free  in  pasture  at  the  onset  of  the  disease.  Dystocia  was  common 
and  retained  afterbirth  highly  prevalent.  Material  was  handed  to  the 
Department  of  Bacteriology  at  the  Veterinary  College.  The  invader 
was  reported  as  a  micrococcus.  There  was  no  suggestion  that  it  was 
the  Micrococcus  melitensis  of  Bruce.  I  worked  assiduously  upon  the 
problem,  without  any  recognizable  effect.  If  I  removed  the  afterbirth 
manually,  the  cow  died;  if  I  did  not  remove  it,  the  cow  died.  If  I 
failed  to  douche  the  uterus,  the  cow  died;  if  I  tried  to  douche  the 
uterus,  that  organ  ruptured  from  the  weight  of  a  moderate  volume  of 
water.  A  junior  colleague  thought  that  I  erred  in  my  technic  in  the 
removal  of  the  afterbirth.  When  the  next  case  occurred  I  asked  him 
if  he  would  be  so  kind  as  to  remove  it  for  me.  He  did  so  cheerfully, 
and  reported  the  cow  safe.  She  was  dead  in  48  hours.  The  cows  were 
doomed  before  labor  set  in.  Dystocia  was  general  and  the  progress  of 
birth  was  slow  in  those  not  requiring  assistance.  As  soon  as  the  fetus 
was  out,  the  infection  exploded  and  I  was  helpless,  both  upon  my 
own  resources  and  with  any  aid  I  could  command  from  colleagues, 
including  clinicians  and  bacteriologists.  Several  lesser  outbreaks  of 
acute  septic  metritis  have  since  come  to  my  notice.  One  colleague  was 
nonplussed  by  the  prevalence  of  retained  afterbirth  in  a  large  public 
herd,  where  virtually  all  cows  died  after  his  removal  of  the  afterbirth. 
Having  founded  his  conclusions  upon  an  extensive  clinical  experience, 
he  had  come  to  regard  retained  afterbirth  as  a  minor  problem  and 
could  not  understand  his  humiliating  helplessness  in  the  virulent  out¬ 
break  of  retained  afterbirth  and  septic  metritis  which  he  faced. 

Septic  metritis  occurring  in  pregnant  cows  may  reveal  its  presence 
by  pyaemic  arthritis  or  serious  disease  of  other  organs.  When  the  date 
for  parturition  arrives,  the  labor  is  atonic,  and  not  rarely  the  cow 
goes  down  early,  the  sepsis  is  profound,  the  fetus  emphysematous, 
and  there  is  a  thin  fetid  vaginal  discharge.  Milder  cases  suffer  from 
dystocia.  The  temperature  is  erratic  and  may  be  either  abnormal  or 
subnormal.  After  the  expulsion  of  the  fetus  the  placenta  may  be  com¬ 
pletely  retained,  the  appetite  lost,  and  an  acute  diarrhea  present  with 
thin,  black,  fetid  feces.  In  such  cases  the  temperature  is  markedly 
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subnormal.  The  profuse,  fetid  diarrhea,  in  either  the  pregnant  or 
puerperal  cow,  may  lead  to  an  erroneous  diagnosis  of  primary  di¬ 
gestive  disease.  I  have  known  an  able  practitioner  to  diagnose  acute 
enteritis  in  a  puerperal  cow  with  complete  retention  of  the  fetal  mem¬ 
branes  within  the  necrotic  uterus.  No  portion  of  the  umbilical  cord 
or  other  part  of  the  fetal  membranes  was  visible.  The  fact  that  the 
animal  is  in  advanced  pregnancy,  or  has  recently  calved  or  aborted, 
should  direct  attention  to  the  uterus,  an  examination  of  which  authen¬ 
tically  reveals  the  character  of  the  disease. 

The  sub-acute  or  milder  type  of  metritis  reveals  itself  in  a  variety 
of  ways.  It  disturbs  the  duration  of  pregnancy  by  abbreviation  or 
prolongation.  There  is  inevitably  more  or  less  uterine  inertia,  which 
leads  to  dystocia.  The  expulsive  powers  may  be  subnormal  and  lead 
merely  to  prolonged  labor;  the  fetal  membranes  may  be  sclerotic,  de¬ 
laying  or  preventing  their  rupture  by  the  weak  uterus;  the  sick  or 
dead  fetus  is  irresponsive  and  one  or  more  of  its  extremities  become 
misdirected  and  the  expulsion  of  the  fetus  obstructed.  After  the  ex¬ 
pulsion  or  extraction  of  the  fetus,  retention  of  the  placenta  is  highly 
probable;  necrosis  of  the  uterine  caruncles  or  other  portions  of  the 
organ  usually  occurs;  and  in  the  bovine  uterus  pus  and  necrotic 
debris  accumulate  in  the  dependent  ovarian  pole.  Sometimes  this  is 
actively  expelled,  causing  a  relatively  constant  purulent  vaginal  dis¬ 
charge;  frequently  uterine  inertia  exists  which  prevents  active  ex¬ 
pulsion,  and  the  pus  and  debris  are  passively  expelled  by  external 
compression  when  the  animal  is  recumbent.  Less  frequently  the  pus 
is  largely  or  wholly  retained  within  the  uterus  for  a  varying  period. 
Resorption  of  the  products  of  necrosis  occurs,  which  may  cause 
pyaemic  disease  of  the  articulations,  and  pyaemic  abscess  of  the 
sublumbar  lymphatics  and  of  various  organs.  Rarely  the  cervical 
canal  becomes  blocked  and  uterine  abscess  follows.  A  large  ratio  of 
the  animals  recover  their  general  health  and  varying  degrees  of  fer¬ 
tility.  The  prognosis  and  handling  are  discussed  in  connection  with 
retained  afterbirth. 

Retained  Afterbirth.  Retained  Placenta 

Retained  afterbirth  is  difficult  to  define  accurately. 

There  exist  important  anatomical  differences  in  the  various  species. 
There  are  two  major  groups  of  placentae — the  deciduous  and  adecid- 
uous.  The  human  placenta  is  the  most  highly  developed  in  the  former 
class,  which  is  represented  in  veterinary  medicine  by  the  placentae  of 
carnivora.  An  extreme  example  of  the  latter  is  the  equine  placenta. 

It  is  not  known,  especially  in  the  adeciduates,  by  what  force  the 
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fetal  and  maternal  placentae  are  brought  into  contact  and  their 
physiological  relation  maintained  until  the  fetus  is  born.  When  the 
fetus  has  been  expelled,  the  force  which  causes  the  afterbirth  to 
drop  away  is  not  known.  Owing  to  these  uncertainties,  the  cause 
of  the  abnormal  retention  is,  in  some  important  technical  respects, 
unknown.  \\  hen  labor  sets  in,  the  life  of  the  fetus  is  primarily  de¬ 
pendent  upon  the  integrity  of  the  placental  contact  until  the  young 
animal  may  begin  pulmonary  respiration.  This  must  be  within  a 
very  brief  time,  since  otherwise  death  occurs  from  asphyxiation.  The 
equine  afterbirth  is  sometimes  completely  detached  and  expelled  in 
advance  of  the  fetus,  when,  if  the  fetus  was  not  already  dead,  it 
promptly  becomes  asphyxiated. 

\\  hether  deciduate  or  adeciduate,  the  fetal  membranes  abruptly 
fall  away  immediately  after  physiological  birth.  The  deciduate  pla¬ 
centa  of  woman,  according  to  authorities  in  this  field,  is  detached 
from  the  healthy  uterus  within  thirty  minutes  after  the  birth  of  the 
child;  in  healthy  parturition  in  the  mare  the  fetal  membranes  have 
been  completely  expelled  within  half  that  time.  The  placenta  of 
woman  is  relatively  larger,  in  relation  to  the  weight  of  the  fetus,  than 
it  is  in  domestic  animals,  and  is  more  compact,  forming  a  consider¬ 
able  mass  which  after  separation  continues  to  offer  some  difficulty 
in  expulsion  through  the  cervix  and  vagina. 

The  multiparous  domestic  animals  physiologically  have  inde¬ 
pendent  fetal  sacs  with  zonular  placentae.  After  one  fetus  has  been 
expelled  it  is  essential  that  the  placenta  follow  promptly  in  order  to 
permit  the  expulsion  of  the  next  fetus  in  that  cornu.  On  the  other 
hand,  when  twins  or  multiples  are  present  in  the  cow,  with  chorionic 
fusion  including  vascular  anastomosis,  the  life  of  the  second  fetus  is 
dependent  upon  the  continuance  of  the  placental  contact  of  the  entire 
chorion.  If  unicornual,  the  second  fetus  passes  through  the  chorionic 
canal  of  the  first  in  order  to  be  born.  It  may  therefore  be  needful  that 
the  relations  of  the  placenta  of  the  first  fetus  be  continued  for  several 
hours  in  order  that  the  second  may  survive.  In  fact,  however,  the 
afterbirth  in  such  cases  is  communal  and  the  same  law  which  causes 
it  to  retain  its  relation  with  the  uterus  in  single  pregnancy  applies  to 
the  second  twin:  it  is  the  afterbirth  of  the  second,  as  well  as  of  the 
first  twin. 

The  line  of  demarcation  between  the  physiological  expulsion  of  the 
placenta  and  its  pathological  retention  varies  according  to  the  view 
of  the  writer,  and  commonly  differs  for  the  various  species  of  animal. 
It  is  generally  agreed  that  physiologically  the  mare  expels  the  fetal 
membranes  within  thirty  minutes  after  the  birth  of  the  foal. 
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Schmaltz17'  states  that  the  bovine  fetal  membranes  are  normally  dis¬ 
charged  within  3  to  8  hours.  Generally  the  afterbirth  of  the  cow  is 
said  to  be  retained  if  it  has  not  been  expelled  within  6  to  8  hours. 
Retention  of  the  fetal  membranes  occurs  in  all  animals.  I  he  inci¬ 
dence  and  virulence  in  the  cow  are  many  times  greater  than  in  all 
other  species  combined.  It  is  claimed  by  writers  on  veterinary  ob¬ 
stetrics  that  the  long,  finely  branched  chorionic  tufts,  Fig.  46,  which 
sink  deeply  into  the  crypts  of  the  uterine  caruncles,  constitute  a  logi¬ 
cal  anatomical  background  for  retention  of  the  fetal  membranes.  But 
a  careful  study  of  the  problem  tends  strongly  to  deny  such  hypothe¬ 
sis.  In  the  ewe  and  goat,  which  have  quite  similar  placental  ar¬ 
rangements,  retained  placenta  is  not  at  all  common.  I  have  seen 
little  of  goats,  but  have  had  considerable  experience  with  sheep,  with¬ 
out  having  observed  an  instance  of  retained  placenta.  Howarth '  re¬ 
cords  a  high  incidence  of  retained  afterbirth  in  a  flock  of  over  800 
ewes,  in  which  more  than  twenty-five  per  cent  aborted.  It  appears 
that,  when  abortion  rages  in  a  flock  of  ewes,  retained  afterbirth  pre¬ 
vails  as  virulently  as  in  groups  of  cows  in  which  sterility  and  abor¬ 
tion  are  common.  The  difference  is  that  abortion  in  sheep  is  not  com¬ 
mon.  However,  when  it  does  affect  a  herd,  the  consequences  are 
parallel  to  those  in  cattle. 

Further  doubt  is  cast  upon  the  hypothesis,  that  the  high  incidence 
of  retained  afterbirth  in  the  cow  is  due  to  the  placental  anatomy,  by 
the  great  variation  of  incidence  of  the  phenomenon  in  different  breeds 
and  under  various  methods  of  handling.  Thus  in  Table  X  there  were 
in  the  Holstein-Friesian  herd  less  than  100  pregnancy  terminations 
during  my  residence  for  a  year  as  herd  veterinarian.  Retained  after¬ 
birth  was  a  major  problem  which  commanded  my  daily  attention. 
During  this  period  there  were  5000  pregnancy  terminations  in  the 
closely  surrounding  market  beef  herd  of  Herefords.  Passing  among 
these  daily  I  observed  no  instance  of  retained  afterbirth,  and  no  case 
was  mentioned  to  me  by  the  personnel  having  charge  of  the  Here¬ 
fords.  Doubtless  retained  afterbirth  occurred,  but  not  being  of  that 
frequency  which  constitutes  an  economic  problem,  was  not  men¬ 
tioned  to  me.  So  far  as  known,  the  placental  anatomy  and  physiology 
in  Holstein-Friesians  and  Herefords  is  identical,  but  the  incidence 
of  retained  afterbirth  was  spectacularly  unlike. 

It  is  further  to  be  noted  that  the  hypothesis  mentioned  is  in  sharp 
antithesis  with  the  hematic  mummy  described  in  Chapter  XXX. 
The  hematic  mummy,  known  only  in  the  cow,  is  dependent  upon  an 
abrupt  separation  between  the  fetal  and  maternal  placentae  owing 
to  profuse  interplacental  hemorrhage.  It  seems  illogical  that  the 
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anatomical  character  of  the  placentae  should  cause  the  abrupt  de¬ 
hiscence  of  the  fetal  placenta  in  one  case  and  its  pathological  reten¬ 
tion  in  the  other. 

Going  back  to  early  pregnancy,  as  soon  as  the  allantois  is  formed, 
cotyledons  or  fetal  placentae  appear  upon  the  allantochorion.  They 
correspond  accurately  with  the  placental  areas  on  the  summits  of  the 
uterine  caruncles,  in  number,  size,  and  contour.  In  the  slaughtered 
animal  the  ovum  lies  free  within  the  uterine  cavity,  with  each 
chorionic  placental  area  located  directly  facing  the  uterine  caruncle 
to  which  it  belongs.  I  have  not  discovered  a  single  instance  in  which 
this  relationship  had  been  disturbed.  No  trace  of  a  fetal  placenta 
has  been  found  indicating,  or  faintly  suggesting  that  the  ovum  had 
been  displaced  and  that  any  one  of  the  100  to  140  fetal  placentae 
had  shifted  its  position  so  much  as  a  hair’s  breadth  during  the  life 
of  the  cow.  Much  speculation  has  been  indulged  in  regarding  the 
grave  injuries  which  may  follow  falls,  kicks  or  other  forms  of  physi¬ 
cal  violence  to  pregnant  females.  It  has  been  claimed  that  such  vio¬ 
lence  may  detach  the  fetal  placenta  and  cause  abortion  or  other  dis¬ 
aster.  But  no  authentic  record  is  found  in  which  such  violence  has 
directly  caused  abortion.  Abattoir  studies  of  females  in  early  preg¬ 
nancy  fail  to  reveal  evidences  of  placental  displacement  owing  to 
the  violence  of  slaughter.  The  fetal  and  maternal  placentae  are  not 
held  together  during  early  pregnancy  by  the  anchorage  of  the  chori¬ 
onic  tufts  within  the  caruncular  crypts:  neither  structure  exists. 
There  is  no  anatomical  arrangement  or  structure  which  may  be 
identified  as  the  force  which  maintains  the  accurate  and  vitally  es¬ 
sential  contact  between  the  fetus  and  uterus.  The  force  responsible 
for  the  maintenance  of  the  placental  contact,  in  the  early  pregnancy 
of  adeciduates,  is  wholly  unknown.  When  birth  occurs  and  the  um¬ 
bilical  cord  is  ruptured,  that  force  ceases  to  exist  in  the  healthy  fe¬ 
male,  and  in  thirty  minutes  the  fetal  membranes  jail  away:  they 
need  not  be  expelled.  The  fetus,  on  the  other  hand,  cannot  jail  away, 
but  needs  be  expelled,  owing  to  its  large  size  compared  with  the  di¬ 
mensions  of  the  birth  canal. 

Retained  Afterbirth  in  the  Mare 

Retained  placenta  in  the  mare  is  of  two  somewhat  distinct  types. 
The  entire  fetal  membranes  may  be  retained,  or  only  the  non-gravid 
chorion. 

Retention  of  the  entire  placenta  is  usually  observed  following 
abortion  or  prolonged  gestation.  Abbreviated  pregnancy  or  prema¬ 
ture  birth  of  a  viable  foal  is  rare.  I  recall  one  case  only,  birth  occur¬ 
ring  at  about  300  days,  followed  by  retained  placenta.  Prolonged 
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gestation  is  common  in  the  mare  and  is  frequently  associated  with 
retained  afterbirth.  Thus  the  retained  afterbirth  shown  in  1'ig.  50 
followed  a  pregnancy  of  387  days.  I  he  foal  shown  in  big.  190  was 
carried  380  days  and  retained  afterbirth  followed. 

In  a  group  of  nineteen  thoroughbred  mares  in  a  stud  of  low  fer¬ 
tility  and  mated  with  famous  stallions,  infamously  diseased,  the  after¬ 
births  of  fifteen  of  them  were  expelled  within  fifteen  to  thirty  minutes, 
after  an  average  duration  of  pregnancy  of  345.9  days;  the  other 
four  mares  with  average  gestation  periods  of  356.5  days  retained 
their  afterbirths  more  than  thirty  minutes.  Two  of  the  four  mares 
which  had  retained  afterbirth  were  barren  the  following  year.  I  he 
symptoms  of  this  type  of  retained  fetal  membranes  are  too  obvious 
to  require  description. 

The  second  type  of  retained  afterbirth  in  the  mare  consists  of 
the  retention  of  the  non-gravid  cornu  only.  I  have  observed  this 
only  in  draft  mares.  The  chorion  of  the  body  and  gravid  cornu  drop 
loose  promptly  and  hang  to  the  ground.  1  he  slender,  frail  non-gravid 
cornu  is  torn  through  at  its  base,  either  by  the  massive  weight  of 
the  protruding  portions  or  by  the  mare  stepping  on  them.  1  he  frag¬ 
ment  is  usually  but  six  to  ten  inches  long,  and  is  quite  firmly  re¬ 
tained.  Although  there  may  be  a  somewhat  unusual  vaginal  dis¬ 
charge,  the  placental  retention  is  not  usually  identified  for  one  to 
three  days,  when  acute  laminitis  ordinarily  appears.  This  leads  to 
an  examination  of  the  uterine  cavity,  and  the  retained  placental 
fragment  may  be  found,  or  the  fragment  may  have  been  expelled 
and  purulent  metritis  remain.  It  is  a  good  example  of  the  apparent 
existence  of  bacteria  located  deeply  within  the  pregnant  uterus.  At 
the  time  of  birth,  the  retained  non-gravid  chorion  is  located  at  a 
point  three  or  four  feet  from  the  exterior.  The  rupture  is  produced 
by  linear  tension  within  a  few  minutes  after  foaling.  No  accidental 
exposure  of  the  uterus  or  manual  exploration  can  be  incriminated  in 
the  invasion. 

Parturient  laminitis  is  the  most  common  result.  The  mare  usually 
maintains  recumbency  in  order  to  lessen  the  pressure  upon  the  feet. 
When  compelled  to  rise  she  shows  great  pain  and  walks  upon  her 
heels  in  order  to  lessen  the  pressure  upon  the  sensitive  laminae.  The 
symptoms  of  parturient  laminitis  do  not  differ  from  those  caused  by 
indigestion.  The  disease  is  very  severe  and  frequently  ends  fatally. 
Rarely  parturient  laminitis  also  accompanies  retained  afterbirth  in 
ruminants. 

When  retained  afterbirth  of  this  kind  is  suspected  because  of 
laminitis,  purulent  genital  discharge  or  other  signs,  the  character  of 
the  disease  is  authentically  determinable  by  manual  exploration  if 
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the  fiagment  is  still  retained.  It  may  drop  away  at  any  time  and 
disappear.  In  one  case,  as  my  client  and  I  approached  the  recumbent 
mare,  she  got  up,  and  the  placental  fragment  dropped.  My  client’s 
dog  was  just  ahead  of  us  and  swallowed  the  fragment  before  we  could 
interfere. 

The  prevention  of  retained  placenta  in  the  mare  has  not  been 
placed  upon  a  secure  basis.  Its  incidence  has  not  been  compared 
with  the  breeding  history  of  the  mare.  It  is  presumably  due  to 
causes  parallel  in  principle  with  those  applying  to  the  dairy  cow. 
Among  these  may  be  suggested  ninth-day  breeding,  the  breeding  of 
racing  fillies  soon  after  retirement  from  the  turf,  the  breeding  of 
mares  oi  low  fertility,  and  the  mating  of  mares  with  stallions  of  low 
fertility. 

1  he  consequences  of  the  fragmentary  retention  are  quite  control¬ 
lable  by  the  very  simple  means  of  inspecting  the  afterbirth.  Any  in¬ 
telligent  groom,  after  casual  instruction  by  a  veterinarian,  can 
spread  out  the  afterbirth  and  determine  if  the  fragment  is  missing. 
If  retained,  its  immediate  removal  with  aseptic  washing  is  usually 
advisable. 

I  he  handling  of  retained  placenta  in  the  mare  has  not  been  ex¬ 
tensively  studied.  The  general  custom  is  to  remove  the  membranes 
manually,  although  some  would  leave  them  undisturbed  for  a  day 
or  two.  By  removing  them  manually  within  an  hour  or  two  after  the 
mare  has  foaled  or  aborted,  the  average  results  appear  better,  be¬ 


cause  one  removes  thereby  many  membranes  which,  if  left  alone, 
would  automatically  have  dropped  away  shortly  afterward.  If  the 
membranes  are  destined  to  remain  for  a  day  or  two,  an  effort  to  re¬ 
move  them  an  hour  or  two  post-partum  may  fail,  or,  if  undue  force 
be  applied,  the  maternal  placenta  may  be  perilously  injured.  Upon 
the  other  hand,  the  great  weight  of  the  fetal  membranes  may  tend 
to  cause  uterine  prolapse. 

When  the  membranes  are  long  retained,  the  protrusion  of  the 
exposed  parts  is  increased  when  the  mare  lies  down;  when  she  rises, 
the  weight  of  the  uterus  pulls  the  membranes  back  into  the  vagina 
and  drags  with  them  bacteria  with  which  they  have  come  in  contact. 
This  is  notably  observed  in  the  occurrence  of  puerperal  tetanus.  Ac¬ 
cordingly  the  plan  of  immediate  manual  removal,  and  that  of  delay, 
each  has  its  dangers,  and  the  clinician  needs  treat  each  case  indi¬ 
vidually.  I  believe  it  advisable,  when  the  membranes  have  been  re¬ 
tained  over  thirty  minutes,  to  make  a  careful  examination  and,  if 
they  can  be  readily  detached,  remove  them,  and  wash  the  uterus 
with  warm  physiological  salt  solution.  The  removal  may  be  accom¬ 
plished  by  grasping  the  protruding  membranes  with  one  hand  and, 
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exerting  gentle  traction,  introducing  the  other  hand  between  the 
detached  portions  of  the  membranes  and  the  uterine  walls  until  the 
point  of  retention  is  reached.  1  he  detachment  may  then  proceed  by 
insinuating  the  linger  tips  between  the  two  placentae  and  gently 
pushing  them  apart.  Or  the  detached  membranes  may  be  partly  or 
wholly  encircled  by  the  thumb  and  lingers  and,  while  equal  traction 
is  applied  to  the  protruding  membranes  by  the  one  hand,  the  uterine 
wall  may  be  pushed  forward,  as  by  a  ring,  away  from  the  membranes. 
In  the  second  type  of  disease,  when  it  has  passed  undiscovered  until 
the  copious  discharge  of  muco-pus  occurs,  frequently  accompanied 
by  laminitis,  the  retained  fragment  is  to  be  carefully  removed,  and 
the  highly  infected  endometrium  thoroughly  cleansed  by  douching 
with  warm  physiological  salt  solution.  This  should  be  repeated  once 
or  twice  daily  until  the  danger  from  laminitis  has  passed  or,  if  it  be 
present,  until  the  uterus  has  undergone  involution.  The  laminitis  is 
best  handled  by  standing  the  mare  in  cold  water  or,  if  recumbent,  by 
applying  ice  poultices  to  her  feet.  The  outcome  is  none  too  prom¬ 
ising. 

When  the  membranes  are  not  removable  by  the  application  of 
prudent  force,  their  putrefaction  may  be  somewhat  held  in  abeyance 
by  the  introduction  into  the  ovarian  end  of  the  chorion  of  moderate 
quantities  of  a  slowly-dissolving  antiseptic  like  iodoform,  thymol 
iodide  or  bismuth  subnitrate,  suspended  in  a  pint  or  two  of  mineral 
oil. 

Retained  Placenta  in  the  Cow 

Retained  placenta  in  the  cow  is  not  defined  in  a  manner  univer¬ 
sally  acceptable.  Many  classify  the  membranes  as  retained  when 
they  have  remained  in  the  uterus  for  six  hours  after  having  calved 
or  aborted,  while  others  designate  a  far  greater  duration  of  time. 
I235  made  observations  upon  the  duration  of  the  retention  of  the  fetal 
membranes  within  the  uterus,  and  associated  phenomena,  in  a  small 
number  of  cows  which  I  believe  were  representative  of  the  large 
herd  of  which  they  constituted  a  part.  The  herd  was  badly  diseased. 
Twenty  cows  were  in  labor  from  0.33  to  35  hours  with  an  average 
of  3.21  hours.  Nineteen  of  these  retained  their  afterbirths  from  1.2 
to  43.4  hours,  with  an  average  of  14  hours.  The  calves  were  removed 
manually  from  two  of  the  cows  at  3  and  35  hours  respectively.  Three 
of  the  fetal  membranes  were  removed  manually  at  34,  36  and  25.3 
hours  respectively.  Six,  or  30  per  cent  of  the  calves  died  before 
fifteen  days  old.  Their  afterbirths  had  been  retained  24.3  hours  as 
compared  with  the  group  average  of  14  hours.  Only  two  afterbirths 
were  retained  less  than  1.5  hours,  and  these  followed  pregnancies 


556 


Pathological  Phenomena  of  Birth 


of  281  and  288  days  respectively,  as  compared  with  an  average  of 
2  78  days  for  the  group.  The  group  was  of  low  fertility,  with  an 
abortion  rate  ol  27  per  cent.  In  the  group  73.3  per  cent  were  posi¬ 
tive  to  the  agglutination  test  for  Bacillus  abortus.  The  common  state¬ 
ment  in  veterinary  literature,  that  a  given  cow  or  a  given  ratio  of 
cows  in  a  herd  has  suffered  from  retained  afterbirth,  is  not  precisely 
informative.  It  would  be  vastly  better  if  the  writer  recorded  the 
duration  of  the  retention.  Generally  the  reader  may  draw  the  infer¬ 
ence  that  when  retained  afterbirth  is  recorded  the  writer  means  6  to 
24  hours,  with  the  latter  period  predominating. 

I  he  character  of  the  phenomenon  varies.  The  usual  type  of  bovine 
retained  placenta  requires  no  material  description.  There  is  present 
the  perfectly  obvious  mass  of  membranes  hanging  from  the  vulva. 
With  that  may  be  associated  symptoms  of  metritis;  there  may,  or 
may  not  be  expulsive  efforts;  the  appetite  may  be  affected  in  any 
degree;  the  temperature  may  be  abnormal,  normal,  or  sub-normal; 
and  there  may  be  constipation  or  diarrhea.  The  recognition  of  the 
retained  afterbirth  is  the  basis  for  diagnosis.  The  retained  placenta 
may  at  times  elude  detection  when  the  clinician  or  breeder  is  off  his 
guard.  I  have  observed  an  experienced  practitioner  handling  a  cow 
for  a  violent  fetid  diarrhea  as  a  disease  of  the  alimentary  tract.  Sus¬ 
pecting  error,  because  the  cow  had  calved  or  aborted  a  few  days 
before,  I  examined  the  uterus  and  found  it  filled  with  putrid,  highly 
fetid  fetal  membranes.  In  another  case,  while  visiting  with  a  col¬ 
league,  he  had  occasion  to  examine  the  genital  tract  of  a  heifer,  the 
pregnancy  of  which  had  recently  terminated.  She  appeared  well  in 
general.  When  my  colleague  passed  his  hand  into  the  uterus,  he  was 
completely  mystified  concerning  the  contents  which  he  palpated. 
The  fetal  membranes,  or  a  major  portion  of  them,  lay  in  the  uterus 
with  all  uterine  caruncles  detached  from  the  uterus  and  firmly  at¬ 
tached  to  the  fetal  membranes.  I  have  observed  the  same  condition 
upon  the  killing  floor  of  the  abattoir.  The  cow  had  been  passed  by 
the  yard  veterinary  inspector,  she  looked  clean  and  well,  her  viscera 
were  passed  by  the  inspector  on  the  floor,  and  her  uterus,  passed  over 
to  me  as  pregnant,  for  study,  was  filled  with  decaying  membranes. 
When  meeting  with  these  cases  I  failed  to  determine  whether  the 
membranes  were  actually  complete.  My  suspicion  now  is  that  they 
were  not.  The  cow,  as  is  well  known,  swallows  her  afterbirth  as 
quickly  as  possible,  unless  it  has  become  repulsively  putrid  and  fetid. 
If  a  considerable  portion  of  the  membranes  protrude  from  the  vulva, 
she  promptly  grasps  them  and  begins  swallowing.  This  may  lead  to 
complications  if  portions  of  the  membranes  are  firmly  retained.  The 
late  Professor  Law  related  a  rare  case  in  which  he  was  hurriedly 
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called  to  attend  a  cow  which  had  swallowed  a  large  part  of  the  mem¬ 
branes  sufficiently  to  have  them  firmly  incarcerated  in  her  esophagus, 
while  the  other  end  was  held  with  equal  firmness  in  her  uterus.  Since 
the  membranes  were  highly  resistant,  the  cow  was  held  with  her  nose 
to  her  tail.  Usually  the  membranes  rupture,  and  the  cow  swallows 
part,  while  the  remainder  tends  to  spring  back  into  the  uterus  out  of 
sight.  The  rupture  of  the  membranes  usually  occurs  at  one  of  two 
weak  points.  The  parturient  rent  at  the  cervix,  through  which  the 
fetus  is  expelled,  leaves  a  wide  tear  at  the  juncture  of  the  gravid 
and  non-gravid  cornua,  which  favors  separation  when  one  cornu 
protrudes  and  is  grasped  by  the  cow.  The  great  allantoic  arteries, 
extending  from  ovarian  pole  to  pole,  offer  much  resistance  to  the 
transverse  rupture  of  the  chorion.  The  weakest  spot  in  the  length 
of  the  membranes  is  at  the  allantoic  navel,  where  one  of  the  great 
arteries  is  directed  toward  the  ovarian  pole,  the  other  toward  the 
cervix.  They  are  connected,  as  shown  at  8  in  Fig.  20,  by  the  inter- 
arterial  anastomotic  artery.  Hence  the  rupture  usually  occurs  in  one 
of  these  two  weak  areas.  If  the  non-gravid  horn  is  first  to  protrude, 
it  may  be  broken  off  at  the  parturient  rent  and  the  entire  gravid 
cornu  be  retained  out  of  sight.  Or  if  the  base  of  the  gravid  cornu 
has  also  become  detached,  the  latter  may  break  in  two  at  the  al¬ 
lantoic  navel  and  its  ovarian  half  be  retained.  If  the  gravid  chorion 
first  becomes  detached,  and  is  grasped  by  the  cow,  the  rupture  usually 
occurs  at  the  cervix,  rarely  toward  the  center  of  the  non-gravid  horn, 
and  the  fragment  is  retained  at  the  ovarian  end.  Thus  the  retained 
placental  fragments,  as  in  the  mare,  are  hidden  from  view  and  tend 
to  escape  detection.  In  such  failure  of  diagnosis  lies  the  great  danger. 

The  authentic  proof  of  complete  retained  placenta,  the  protrusion 
of  the  navel  cord,  with  portions  of  the  membranes,  is  not  always  pres¬ 
ent  in  the  cow.  The  navel  cord  is  so  short,  and  may  break  so  near  the 
allantois,  that  the  entire  mass  of  membranes  may  be  hidden,  but  this 
rarely  occurs.  The  failures  in  diagnosis  are  usually  due  to  the  cow 
having  broken  off.  and  eaten  the  protruding  parts.  The  retained  por¬ 
tions  then  undergo  decomposition,  with  great  peril  to  the  uterus  and 
to  the  breeding  life  of  the  cow.  The  most  usual  evidence  of  such 
fragmentary  placental  retention  is  the  presence  of  that  form  of 
genital  discharge  in  dairy  cows  which  is  commonly  attributed  to 
mild  endometritis,  usually  revealing  its  presence  by  the  escape 
of  a  few  ounces  of  pus  when  the  cow  is  recumbent.  Hence  only  a 
minority  of  cases  may  be  recognized.  The  phenomenon  is  probably 
of  far  greater  importance  than  has  yet  been  realized.  Thus,  in  the 
amnio-allantoic  dropsy  illustrated  in  Figs.  181  and  182,  no  history 
of  retention  of  the  placenta  of  a  prior  gestation  was  available.  How- 
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ever  there  had  been  complete  destruction  of  the  caruncles  in  one 
horn,  and  by  far  the  most  frequent  basis  for  this  is  retained  pla¬ 
centa.  So,  in  the  case  of  extreme  chorionic  dropsy  already  men¬ 
tioned,  extensive  necrosis  of  the  caruncles  had  occurred.  The  dropsy 
of  the  chorion  occurred  in  the  second  pregnancy,  the  cow  had  not 
changed  hands,  and  the  owner  was  intelligent  and  alert,  but  no 
history  of  retained  placenta,  metritis  or  sloughing  of  uterine  car¬ 
uncles  was  obtainable.  The  autopsy  revealed  the  indisputable  fact. 

So  far  as  I  can  see  there  are  but  two  means  by  which  the  existence 
of  such  hidden  retained  placentae  may  be  diagnosed  early  and  au¬ 
thentically — the  careful  examination  of  the  membranes  after  their 
expulsion  in  order  to  determine  that  they  are  complete,  or  the  manual 
exploration  of  the  uterine  cavity  at  an  early  period.  In  herds  where 
genital  disease  is  prevalent,  such  examination  should  be  regularly 
and  faithfully  conducted. 

The  many  hypotheses  regarding  the  etiology  of  retained  after¬ 
birth  hark  back  to  the  era  when  superstition  reigned  supreme.  The 
advancement  of  veterinary  science  has  not  yet  fully  annihilated  tra¬ 
dition.  Writers  upon  veterinary  obstetrics  commonly  mention  as  an 
important,  if  not  the  most  important  cause,  the  atony  of  the  uterine 
walls  and  the  absence  of  after-pains.  The  need  of  contraction  of 
either  uterine  or  abdominal  walls  for  the  expulsion  of  the  fetal  mem¬ 
branes  may  well  be  challenged.  I  have  observed  the  equine  fetal 
membranes  completely  expelled  while  the  fetus,  probably  alive  at  the 
onset  of  labor,  remained  within  the  naked  uterus.  The  uterus  could 
not  have  contracted  greatly  in  size  while  the  fetus  was  retained. 
The  placental  arrangement  in  the  ruminant  excludes  any  direct 
action  of  either  the  uterine  or  the  abdominal  walls  upon  the  detach¬ 
ment  of  the  placentae.  The  uterine  caruncles  are  said  by  histologists 
to  be  devoid  of  muscle  fibers,  and  hence  unable  to  contract  actively. 
The  caruncles  stand  up  from  the  musculosa  of  the  uterus  in  such  a 
manner  that,  however  much  the  uterine  walls  may  contract,  they 
only  bring  the  caruncles  nearer  to  each  other  and  can  exert  no  de¬ 
taching  force  upon  the  fetal  placentules.  During  physiological  birth 
the  allantochorion  becomes  detached  about  the  cervix  and,  when 
the  fetus  is  expelled,  portions  of  the  membranes,  including  the  navel 
cord  and  part  of  the  amnion  (all  of  the  amnion  in  the  mare)  hang 
outside  the  vulva,  the  weight  of  which  serves  to  draw  out  other  por¬ 
tions  as  they  become  detached.  The  last  placentae  to  become  de¬ 
tached  are  those  at  the  ovarian  pole  of  the  pregnant  horn,  in  which 
no  part  of  the  fetus  lies.  It  is  this  progressive  detachment  of  the 
placentae,  from  the  cervix  to  the  ovarian  pole,  which  protects  the 
fetus  against  asphyxiation  during  birth.  The  blood  supply  from  the 
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base  of  the  pregnant  horn  is  cut  off  when  the  placentae  of  that  area 
are  separated  to  permit  the  first  “water-bag”  to  pass  through  the 
cervix  and  vagina,  and  the  blood  supply  from  the  non-gravid  cornu 
is  probably  largely  or  wholly  cut  off  by  compression  of  the  allantoic 
artery  of  that  area  by  the  presenting  parts  of  the  fetus.  So  physio¬ 
logically,  and  usually  also  pathologically,  the  placental  dehiscence 
begins  at  the  cervix  and  ends  at  the  ovarian  pole.  If  uterine  con¬ 
traction  caused  placental  detachment,  the  placentules  at  the  ovarian 
pole  of  the  gravid  cornu,  containing  no  part  of  the  fetus,  would  be 
the  first  to  be  detached,  and  the  fetus  would  be  asphyxiated.  Uterine 
atony  is  undeniably  present  in  most,  if  not  all  cases  of  retained  after¬ 
birth.  Violent  straining  is  sometimes  present,  but  it  is  not  known 
that  the  uterine  walls  are  contracting;  certainly  such  straining  is 
pathological.  It  may  be  due  to  inversion  of  the  apex  of  the  gravid 
cornu,  to  vaginitis,  to  injury  to  the  bladder,  etc.  Pomayer'r,s  believes 
that  the  chief  cause  of  uterine  atony  is  prolonged  dystocia.  This 
hypothesis  is  readily  reversible  and  it  may  be  said  even  more  logi¬ 
cally  that,  when  there  is  present  placental  disease  which  foreordains 
retained  afterbirth,  parturition  or  abortion  is  difficult  and  prolonged, 
and,  when  the  fetus  has  finally  been  expelled,  the  already  atonic 
uterus  has  been  further  damaged.  Thus  in  the  herd  mentioned 
above  with  73.3  per  cent  positive  to  the  agglutination  test  for 
Bacillus  abortus,  all  births  were  slow.  Six  of  the  calves  died  young. 
Of  these  50  per  cent  of  the  dams  were  positive  and  50  per  cent 
negative.  The  average  duration  of  retention  for  the  three  positives 
was  21  hours  and  for  the  negatives  27.5  hours.  The  negative  cows 
suffered  more  from  retained  afterbirth  than  the  positives.  The  evi¬ 
dence  in  this  small  group  indicated  that  other  infection  than  Bacillus 
abortus  was  present  and  virulent. 

\  arious  accidents  are  said  to  cause  abortion  and  retained  after¬ 
birth.  Thus  Pomayer1™  reports  histological  studies  of  retained  after¬ 
birth  in  a  cow  destroyed  three  days  after  having  aborted  twins.  Po- 
mayer  attributed  the  abortion  of  the  twins  to  the  cow  s  having  been 
gored  three  days  previously.  Pomayer  failed  to  record  any  signs  of 
traumatism  at  the  autopsy,  but  considered  the  fact  that  the  cow  had 
been  gored  sufficient  proof  that  it  had  caused  abortion.  It  has  been 
claimed  on  preceding  pages  that  twin  ovulation  and  twin  pregnancy 
are  pathological  and  that  most  twin  gestations  in  cows  end  in  abor¬ 
tion,  premature  birth  or  retained  afterbirth.  The  cow  need  not  be 
gored  in  order  that  the  pregnancy  may  end  in  disaster.  Unimportant 
physical  injuries  are  invoked  to  explain  a  wide  variety  of  diseases 
and  abnormalities  of  the  intra-uterine  young. 

It  is  frequently  stated  that  Bacillus  abortus  infection  is  the  chief 


560 


Pathological  Phenomena  of  Birth 


cause  of  retained  afterbirth.  This  was  based  upon  the  belief,  follow¬ 
ing  Bang’s  discovery  of  the  bacillus,  that  all  cattle  abortions  due  to 
or  associated  with  infection,  were  caused  by  the  one  organism.  Since 
abortion  during  late  gestation  is  largely  followed  by  retained  pla¬ 
centa,  it  was  concluded  that  Bacillus  abortus  was  the  chief  factor. 
The  claim  that  Bacillus  abortus  infection  is  the  most  important  cause 
of  retained  placenta  in  the  cow  loses  much  of  its  force  when  it  is 
shown  that  both  abortion  and  retained  placenta  abound  in  herds 
negative  to  the  agglutination  test  for  the  abortion  bacillus.  Udall, 
Cushing  and  Fincher201  record  that  in  the  Ambulatory  Clinic  of 
the  New  York  State  Veterinary  College,  in  an  area  heavily  infested 
with  Bang’s  disease,  73  per  cent  of  the  cows  having  retained  pla¬ 
centae  were  negative  to  the  agglutination  test  and  23  per  cent  posi¬ 
tive.  Search  of  the  retained  membranes,  from  the  positive  reactors, 
revealed  the  presence  of  Bacillus  abortus  in  44  per  cent  of  the  cases 
studied.  The  report  of  Udall,  Cushing  and  Fincher  is  representative 
of  the  available  statistical  studies. 

The  lesions  of  retained  afterbirth  advance  by  imperceptible  grada¬ 
tions  from  those  which  drop  away  within  twelve  to  twenty-four  hours, 
followed  by  the  appearance  of  rapid  recovery,  insignificant  genital 
discharge  and  little  interference  with  reproduction,  to  virulent  septic 
metritis  as  already  described.  The  retention,  or  rather  the  abnormali¬ 
ties  which  lead  to  the  retention,  early  causes  injury  to  the  placental 
layer  of  the  caruncles  as  in  Fig.  172,  or  the  total  destruction  of  the 
caruncles  as  indicated  in  Fig.  182.  The  necrosis  may  go  yet  one  step 
further  and  completely  destroy  the  endometrium,  leaving  a  purulent 
fistula  as  the  sole  evidence  of  a  prior  uterine  cavity,  as  shown  in  Fig. 
185. 

The  prognosis  varies  with  the  lesions.  Some  cows  breed  compara¬ 
tively  well  afterward;  far  more  breed  hesitantly.  They  are  frequently 
absolutely  sterile  on  one  side,  where  the  lesions  were  most  severe, 
and  weakly  fertile  upon  the  other  side.  Many  are  totally  sterile.  Many 
die.  The  permanent  sterility  is  apparently  largely  due  to  salpingitis 
(including  pyosalpinx  and  adhesion  of  the  pavilion  to  the  ovary).  It 
is  one  of  the  most  destructive  types  of  genital  disease  in  cattle. 

Retained  placenta  in  dairy  cattle  is  largely  preventable  by  the  ap¬ 
plication  of  conservative  methods  of  breeding,  feeding  and  handling. 
Twin  pregnancy,  so  ruinously  followed  by  retained  afterbirth,  can 
be  largely  excluded  by  avoiding  the  errors  which  lead  up  to  twin 
ovulation  and  pregnancy,  already  discussed.  Retained  afterbirth  pre¬ 
vails  after  amnio-allantoic  dropsy.  'Phis  is  largely  preventable  by 
avoiding  the  errors  in  mating  which  lead  to  the  dropsy.  I  hus  it  has 
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been  stated,  while  discussing  the  hybridization  of  the  American  bison 
bull  with  the  domestic  cow,  and  the  forms  of  mating  which  lead  to 
bulldog  calves,  and  to  muscle  contracture  monsters,  that  the  preg¬ 
nancy  largely  leads  to  amnio-allantoic  dropsy.  These  errors  are 
readily  evaded. 

C  ows  bred  at  30  to  60  days  post-partum  largely  retain  their  after¬ 
births,  as  indicated  in  Tables  XI  and  XII  and  the  contiguous  text. 
1  his  is  readily  controllable.  The  pregnancies  of  the  bull  whose  genital 
organs  are  shown  in  Fig.  139  were  uniformly  abnormally  abbrevi¬ 
ated  and  followed  regularly  by  retained  afterbirth.  The  slaughter  of 
the  bull  terminated  the  defect.  At  the  opposite  extreme,  the  preg¬ 
nancies  of  Bull  X,  Table  VIII,  were  abnormally  long  and  retained 
afterbirth  highly  destructive.  The  retained  afterbirth  ceased  only 
after  the  bull  and  all  his  progeny  had  been  discarded.  When  the 
gestation  periods  of  the  cows  bred  to  a  given  bull  mostly  fall  outside 
the  optimum  duration  of  2  79  to  288  days  inclusive,  whether  above 
or  below,  retained  afterbirth,  according  to  my  observations,  will 
certainly  be  highly  destructive.  In  a  herd  with  two  or  more  sires,  if 
the  pregnancies  of  one  are  of  abnormal  duration,  while  those  of  the 
others  are  normal,  the  cause  and  remedy  become  clear.  If  a  single  sire 
is  in  use,  the  examination  of  the  stained  spermatozoa  is  helpful  in 
determining  whether  the  sire  or  the  cows  are  responsible. 

I  he  heifers  in  Table  I  were  the  progeny  of  diseased  dams.  They 
were  very  unhealthy  as  calves  and  their  reproductive  systems  were 
defective  when  they  began  to  ovulate  and  show  estrum.  Thev  were 
then  granted  but  a  few  months  for  imperfect  restoration  to  vigor 
when  they  were  bred  at  fifteen  months  in  an  effort  to  have  them  calve 
at  two  years.  Abortion,  retained  afterbirth  and  other  disasters 
abounded.  I  he  causes  related  are  definitely  subject  to  control,  and 
the  retained  afterbirth  avoidable. 

I  he  heifers  shown  in  I  able  X  were  largely  from  weak  cows,  were 
imprudently  fed  during  their  first  six  months,  and  nine  months  later 
were  bred.  Since  they  were  immature  and  genitally  hypoplastic,  re¬ 
tained  afterbirth  logically  was  rampant  and  destructive.  When  the 
feeding  plan  was  revolutionized,  and  the  heifers  were  not  bred  until 
two  years  old,  retained  afterbirth  disappeared  as  a  major  peril. 

V  hen  the  subject  is  carefully  studied  from  various  viewpoints 
and  the  fundamental  causes  learned,  the  phenomenon  is  preventable: 
it  is  one  of  the  most  readily  and  successfully  preventable  diseases  in 
the  field  of  genital  pathology. 

In  an  important  sense  retained  afterbirth  is  incurable.  When  the 
disease  becomes  identifiable,  owing  to  the  termination  of  pregnancy, 
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placental  lesions  have  already  become  established  in  the  uterine 
caruncles,  which  remain  throughout  the  life  of  the  female  to  interfere 
with  reproduction  according  to  their  extent  and  character.  No 
method  of  treatment  can  operate  retroactively  to  restore  destroyed 
placental  tissues. 

Fortunately  the  placental  area  is  so  generous  in  extent  that,  after 
destruction  of  important  portions  of  the  placental  tissues,  the  re¬ 
maining  areas  are  competent  to  sustain  reproduction  in  varying  de¬ 
grees  of  efficiency.  In  ruminants  also  the  inter-caruncular  endo¬ 
metrium  is  capable  in  an  emergency  of  developing  adventitious 
placental  tissues  with  some  power  for  the  nutrition  of  young. 

Timely  and  prudent  interference  may  halt  the  disease  in  its  course 
and  salvage  a  large  measure  of  breeding  power,  may  largely  protect 
the  milk  yield  and,  the  fertility  failing,  may  greatly  enhance  the 
salvage  value  of  the  animal  for  slaughter. 

Few  diseases  known  to  veterinary  science  have  bred  more  “cures” 
and  conflicts  of  opinion.  It  is  one  of  the  ancient  diseases  of  history. 
Harms8"  cites  literature  upon  the  subject  antedating  the  Christian 
era.  He  cites  one  writer  at  about  300  a.d.  who  advised  as  a  cure  a 
handful  of  fennel  steeped  in  water,  the  water  mixed  with  olive  oil 
and  wine  and  poured  into  the  nostrils.  The  cure  seems  doubtful  now, 
but  many  other  remedies  introduced  during  the  sixteen  intervening 
centuries  are  perhaps  of  no  greater  value.  The  principal  points  to 
be  considered  in  treatment  are: 

1.  The  manual  removal  oj  the  afterbirth.  Some  advise  the  removal 
in  six  to  twelve  hours,  while  others  would  wait  one  to  five  days  and 
yet  others  would  not  remove  the  membranes  at  all.  Pomayer"'  cites 
Hering  and  others  as  advising  the  injection  of  cold  water  into  the 
umbilical  veins  and  expecting  this  to  result  in  their  timely  expulsion. 
The  early  manual  removal  of  the  membranes — when  actually  re¬ 
movable — opens  the  way  for  highly  optimistic  statistics,  because  the 
plan  includes  so  many  which  do  not  need  removal.  Mention  has  been 
made  above  of  a  cow  in  which  the  membranes  lay  in  the  uterus  as  an 
inert  putrid  mass  with  the  uterine  caruncles  completely  detached 
from  the  uterus  and  firmly  attached  to  the  decomposing  membranes. 
No  one  would  advise  against  their  removal  at  the  time  of  their  dis- 
coverv.  I  was  incidentally  in  a  herd  in  which  an  esteemed  colleague 
was  the  attending  veterinarian.  His  rule  was  to  abstain  from  handling 
retained  placentae  until  two  days  had  elapsed.  I  was  shown  a  cow 
which  had  calved  about  one  day  previously.  Both  cornua  ot  the  al- 
lantochorion  were  hanging  from  the  vulva,  a  few  cotyledons  were 
held  by  caruncles  in  the  base  of  the  gravid  horn,  and  the  weight  ol 
the  membranes  had  dragged  the  cornual  base  out  through  the  vulva. 
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I  violated  my  colleague’s  rule  by  detaching  the  adherent  caruncles, 
just  as  he  would  have  done,  had  he  been  present.  There  are  numer¬ 
ous  cases  in  which  prudence  dictates  the  prompt  removal  of  the 
membranes.  Each  case  determines  the  date  at  which  the  membranes 
should  be  removed. 

It  is  not  always  clear  what  a  writer  means  by  the  manual  removal 
ol  the  fetal  membranes.  Ideally,  removal  should  signify  the  complete 
withdrawal  of  the  chorionic  placental  tufts,  Fig.  46,  from  the  pla¬ 
cental  crypts  of  the  uterine  caruncles.  As  already  stated,  placental 
dehiscence  physiologically  begins  at  the  cervical  end  of  the  cornu, 
and  normally  the  final  separation  occurs  at  the  ovarian  pole  of  the 
gra\  id  horn.  In  the  vast  majority  of  cases  this  area  constitutes  the 
locus  ot  peril,  and  any  course  ol  handling  needs  have  as  its  ultimate 
goal  the  freeing  of  this  area  from  all  dead  tissues  and  pathological 
contents.  I  here  is  no  virtue  in  removing  the  membranes  from  the 
other  parts  and  leaving  them  behind  at  the  ovarian  pole  of  the  gravid 
cornu.  As  may  be  seen  in  Fig.  14,  the  apex  of  the  gravid  horn  con¬ 
stitutes  the  most  dependent  point  of  the  uterine  cavity,  into  which 
decomposing  membranes  or  pathological  excretions  drop  by  gravity 
and  from  which  the  atonic  uterus  is  powerless  to  expel  them.  Here 
they  decompose,  tending  to  cause  necrosis  of  the  uterine  caruncles 
and  other  portions  of  the  endometrium.  The  infection  frequently 
extends  into  the  tube  and  causes  salpingitis.  Spermatozoa  cannot 
usually  pass  the  oviduct.  If  they  do  so  there  is  no  opportunity  for 
nutrition  of  the  ovum,  and  it  perishes.  The  cow  is  incurably  sterile 
upon  the  affected  side. 

If  therefore  the  membranes  cannot  be  completely  removed  at  this 
point,  their  removal  from  other  areas  is  open  to  serious  criticism, 
especially  it  the  membranes  toward  the  cervical  pole  are  torn  off  and 
no  longer  exert  feeble  traction  upon  the  apical  portions. 

Sometimes,  instead  of  the  withdrawal  of  the  chorionic  tufts  from 
the  crypts  within  the  uterine  caruncles,  the  chorion  is  torn  away  about 
the  periphery  of  the  caruncle,  leaving  the  placental  area  firmly  fixed 
to  the  caruncle.  It  is  difficult,  if  not  impossible,  to  show  that  such 
andhng  is  in  the  least  beneficial,  or  that  it  does  not  add  materially 
to  the  already  established  peril. 

My  course  during  recent  years  has  been  to  make  a  careful  manual 
examination  within  one  day  after  parturition  and  remove  the  mem¬ 
branes  if  I  find  that  the  chorionic  placentae  can  be  completely  de¬ 
tached  without  injury  to  caruncles.  In  such  cases,  most  of  them 
would  drop  away  spontaneously  not  long  afterward.  The  possible 
advantage  in  their  removal  is  a  somewhat  earlier  elimination  of  the 
decomposing  mass  and  opening  the  way  for  direct  handling  of  the 
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diseased  uterus.  If  it  is  found  impracticable  properly  to  remove  the 
membranes  at  the  first  visit,  the  examination  may  be  repeated  at  in¬ 
tervals  of  not  less  than  one  day,  according  to  economic  conditions, 
until  the  membranes  drop  away  or  are  removed.  The  method  of  re¬ 
moval  is  simple.  The  operator,  grasping  the  protruding  membranes 
with  one  hand,  exerts  gentle  traction  upon  them.  I  he  other  hand  is 
passed  into  the  uterus  until  the  area  of  attachment  is  reached.  Each 
caruncle  is  grasped  between  the  thumb  and  index  finger,  pressure  is 
exerted  at  the  periphery  along  the  line  of  demarcation  between  the 
two  structures,  and  the  chorionic  placenta  gently  detached.  While 
acting  as  resident  veterinarian  I  have  repeated  my  examinations 
everv  day  or  two  for  five  to  ten  days  before  it  was  possible  to  remove 
the  afterbirth,  when  frequently  the  caruncles,  having  become  necrotic, 
came  away  with  the  membranes. 

There  is  unnecessary  confusion  regarding  the  removal  of  the 
uterine  caruncles.  If  they  are  already  detached  from  the  uterus, 
there  is  no  question  regarding  the  desirability  of  removing  them. 
When  mention  is  made  of  manually  detaching  them,  it  sometimes 
arouses  supercilious  criticism.  As  in  the  separation  of  the  placentae, 
so  in  the  removal  of  the  caruncles,  it  is  a  question  of  prudence  in 
each  case.  I  once  attended  a  cow  for  retained  afterbirth  at  about  two 
days  post-partum.  The  highly  intelligent  student  accompanying  me, 
who  under  my  directions  attempted  the  manual  removal,  was  appar¬ 
ently  making  good  progress,  when  to  my  amazement  the  first  portions 
of  the  chorion  coming  through  the  vulva  bore  the  firmly  attached 
uterine  caruncles.  Immediately  making  an  examination,  I  found  that 
the  caruncles  dropped  off  without  the  exertion  of  any  material  force, 
unaccompanied  by  laceration,  pain,  or  hemorrhage.  The  operation 
was  continued,  and  the  cow  made  an  uneventful  physical  recovery. 
I  have  met  with  no  other  such  case.  Had  they  not  been  removed,  they 
would  have  spontaneously  dropped  off  a  few  hours  later  and,  at¬ 
tached  to  the  membranes,  would  probably  have  remained  within  the 
atonic  uterus  until  manually  lifted  out.  W  ithin  four  to  five  days  post¬ 
partum  it  is  not  at  all  rare  to  find,  when  attempting  to  remove  the 
membranes,  that  some  or  many  caruncles  have  become  detached  from 
the  uterus  and  remain  attached  to  the  membranes.  In  such  cases 
other  cotyledons  drop  off  when  the  operator  attempts  to  detach  the 
chorion.  While  this  foretells  the  probable  sterility  of  the  cow,  it  is 
not  highly  perilous  to  her  life.  It  indicates  generally  that  the  uterine 
walls  are  reacting  rather  favorably  and  establishing  an  ettectixe 
barrier  against  mortal  sepsis. 

At  times  writers  mention  with  well  merited  scorn  the  accounts  of 
removal  of  the  caruncles  by  force;  it  is  equally  unprofessional  in 
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some  cases  not  to  remove  the  caruncles.  The  afterbirth  may  fall  away 
spontaneously,  or  be  removed  in  a  proper  manner,  and  the  uterine 
caruncles  later  become  necrotic  and  drop  off  to  be  retained  in  the 
atonic  organ.  This  I  have  seen  occur  after  the  cervix  had  contracted. 
The  necrotic  uterine  caruncles  drop  down  into  the  apex  of  the 
involved  horn  and  become  surrounded  by  thick,  purulent  debris. 
1  he  necrotic  masses  cannot  be  removed  by  the  usual  method  of 
douching.  In  my  experience  it  is  advisable  to  introduce  down  to 
the  ovarian  pole  of  the  cornu,  a  soft  rubber  catheter,  with  a  single 
fenestrum,  preferably  the  long  catheter  used  for  douching  the  sheath 
of  the  bull.  A  pint  or  two  of  warm,  physiological  salt  solution  is  then 
introduced,  after  which  the  end  of  the  catheter  is  compressed, 
lowered,  and  the  liquid  contents  siphoned  out.  When  most  of  the 
liquid  has  been  siphoned  out,  the  catheter  becomes  blocked  by  one 
of  the  decomposing  caruncles.  The  distal  end  of  the  catheter  should 
then  be  closed  by  compression  and  slowly  withdrawn.  The  vacuum 
within  the  catheter  retains  the  decomposing  caruncle  in  the  fenes¬ 
trum  of  the  instrument,  and  the  necrotic  mass  is  withdrawn.  It  is  a 
tedious  task  when  a  large  number  of  the  sloughed  caruncles  are 
present,  but  the  method  has  proven  successful  in  my  hands. 

1  he  sloughed  caruncles  do  not  always  undergo  rapid  decomposi¬ 
tion.  One  heifer  without  noticeable  genital  discharge,  and  from  which 
the  membranes  had  presumably  fallen  away  promptly,  completely 
surprised  me  by  appearing  on  the  twentieth  day  post-partum  with  a 
compact  mass  of  a  pound  or  two  of  desiccated  caruncles  in  her  vagina 
and  more  in  her  uterus.  In  another  case,  in  which  the  afterbirth  had 
presumably  been  entirely  removed,  rectal  palpation  revealed  a  month 
later  two  or  three  caruncles  lying  free  within  the  uterine  cavity. 

The  manual  removal  of  the  afterbirth  involves  important  questions 
of  professional  tact.  Many,  if  not  most  dairymen  think  that  a  com¬ 
petent  veterinarian  can  remove  the  afterbirth  of  any  cow  at  any  date 
post-partum;  the  intelligent  practitioner  of  experience  knows  other¬ 
wise.  He  can  tear  the  afterbirth  in  pieces  and  remove  some  of  the 
fragments,  he  can  tear  away  the  uterine  caruncles,  or  otherwise 
mutilate  the  uterus.  He  can  remove  the  afterbirth  in  a  large  ratio 
of  cases  if  he  conservatively  awaits  the  period  when  the  chorionic 
tufts  may  be  withdrawn  from  the  caruncular  crypts.  He  should  so 
advise  his  client,  as  tactfully  as  the  conditions  will  permit. 

2.  The  artificial  stimulation  of  uterine  and  abdominal  contractions. 
Much  has  been  written  in  favor  of  the  artificial  stimulation  of  the 
uterine  and  abdominal  expulsive  efforts  as  a  remedy  for  retained 
afterbirth.  Important  questions  immediately  arise. 

It  has  been  stated  above  that,  in  those  cases  where  retained  pla- 
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centa  is  to  occur,  there  is  present  during  pregnancy  some  degree  of 
placentitis,  associated  with  uterine  atony  which  causes  dystocia 
fundamentally  attributable  to  the  metritis,  although  popularly  as¬ 
cribed  to  dorso-ilial  position,  to  the  retention  of  the  head  or  a  limb, 
etc.  It  is  not  clear  that  it  is  advisable  to  attempt  to  stimulate  to  action 
a  seriously  inflamed  organ.  On  the  contrary  it  is  generally  advised 
that  an  inflamed  organ  be  permitted  to  rest.  Mention  is  made  above 
of  a  virulent  outbreak  of  puerperal  sepsis  with  retained  fetal  mem¬ 
branes.  It  would  appear  to  be  sheer  folly,  if  not  worse,  to  attempt  to 
stimulate  uterine  contraction  in  such  cases.  Among  the  various  agents 
which  have  been  advised  for  this  purpose,  one  of  the  oldest  is  Secale 
cornutum,  or  ergot,  which  was  long  esteemed  for  its  ecbolic  qualities, 
though  experience  has  caused  it  to  be  generally  abandoned  in  veteri¬ 
nary  obstetrics.  More  recently  pituitrin  has  been  advocated,  but  its 
value  has  not  been  clearly  established.  It  has  largely  been  used  early 
after  the  expulsion  of  the  fetus,  inevitably  including  those  cases  in 
which  the  membranes  would  spontaneously  drop  away  if  left  alone. 
Other  hormone  preparations  have  been  advised,  but  their  value  has 
not  yet  been  authentically  determined.  Late  in  the  course  of  the 
disease,  when  necrotic  caruncles  are  being  cast  off  and  effective 
leucocytic  barriers  against  further  bacterial  invasion  have  been 
thrown  out,  there  is  some  reason  for  the  hope  that  hormone  prepara¬ 
tions  may  possibly  prove  beneficial. 

Closely  allied  to  the  use  of  hormones  is  the  dislodgment  of  the 
corpus  luteum  of  pregnancy  in  the  cow.  Here  also  it  is  extremely 
doubtful  whether  good  may  be  accomplished,  or  even  danger  be 
avoided,  if  it  be  dislodged  early.  Later,  when  involution  is  well  ad¬ 
vanced  or  when  pyometra  has  become  established,  the  dislodgment 
of  the  corpus  luteum  usually  causes  the  ripening  of  an  ovisac  and 
the  advent  of  estrum,  which  effectively  empties  the  uterus  of  abnor¬ 
mal  contents.  The  dislodgment  of  the  corpus  luteum  is  generally 
superior  to  the  use  of  hormones.  Some  advise  massage  of  the  inflamed 
uterus  per  rectum,  but  it  remains  to  be  shown  that  this  is  of  actual 
benefit. 

One  important  fact  regarding  the  value  of  arousing  expulsive  con¬ 
tractions  of  the  uterine  and  abdominal  walls  has  generally  been  over¬ 
looked  or  ignored.  The  principal  concern  is  with  the  cow,  in  which 
the  placentae  are  multiple  and  caruncular.  Histologists  teach  that  the 
caruncles,  standing  up  in  mushroom-like  columns,  have  no  muscle 
fibers.  Consequently,  contraction  of  the  uterine  walls  causes  no  con¬ 
traction  in  the  walls  of  the  placental  crypts  and  is  powerless  to  exert 
any  direct  expulsive  force  upon  the  placental  tufts  of  the  chorion. 
Admittedly  the  detached  afterbirth  may  be  expelled  by  uterine  con- 
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tractions,  but  this  is  superfluous  in  the  mare  and  cow  because  the 
weight  of  the  protruding  portions  suffices  to  pull  the  remainder  out. 
In  ideally  healthy  birth,  involution  of  the  uterus  is  prompt.  The  fetal 
placentae  drop  away  from  the  uterine  crypts  and  the  healthy  uterus 
expels,  in  so  far  as  needed,  the  detached  chorion,  but  it  is  not  the 
ottice  ol  the  muscular  wall  of  the  uterus  to  separate  the  fetal,  from  the 
maternal  placenta.  I  he  unknown  force,  which  has  held  the  fetal  and 
maternal  placentae  in  contact,  ceases  and  the  two  structures  fall 
apart.  I  pon  the  other  hand  there  are  sometimes  violent  expulsive 
efforts  due  to  some  painful  disease  of  the  vagina  or  cervix,  or  owing 
to  the  invagination  of  the  ovarian  pole  of  the  gravid  cornu.  Such 
pathological  expulsive  efforts  have  no  tendency  to  cause  the  expul¬ 
sion  of  the  fetal  membranes. 

3.  Douching  the  uterus.  So  long  as  the  membranes  are  retained, 
the  uterus  cannot  be  effectively  or  safely  douched.  During  the  era 
when  douching  was  highly  popular  I  caused  rupture  of  the  uterus  in 
one  or  two  cases  by  the  mere  weight  of  the  fluid  in  the  atonic  uterus. 
T  he  disaster  occurred  in  cows  already  doomed,  but  the  occurrence 
looked  exceedingly  bad.  The  atonic  uterus  may  be  unable  to  expel  the 
water,  or,  should  expulsive  efforts  occur,  portions  of  the  membranes 
may  block  the  cervical  canal  and  the  severe  contractions  seriously 
in  jute  or  rupture  the  uterus.  At  best  the  fluid  largelv  remains  in  the 
uterus,  to  constitute  a  highly  favorable  medium  for  bacterial  growth. 

After  the  membranes  are  out,  the  washing  of  the  uterus  appears 
to  have  definite  value.  There  is,  however,  no  need  for  the  introduc¬ 
tion  of  large  volumes  of  water.  I  prefer  to  introduce,  by  gravity,  not 
more  than  a  quart  of  warm  physiological  salt  solution  with  the  long 
bull-douching  catheter.  The  catheter  is  gently  introduced  to  the 
ovarian  pole  of  the  gravid  cornu,  the  solution  permitted  to  flow  in, 
the  distal  end  compressed  and  lowered,  and  the  water  siphoned  out.’ 

I  he  process  may  be  repeated  immediately  until  the  siphoned  fluid 
returns  clear.  Some  prefer  large  volumes  of  water  to  distend  and 
reach  every  part  of  the  uterus.  As  already  indicated,  the  ovarian 
pole  of  the  gravid  horn  is  almost  invariably  the  danger  focus,  and 
when  it  is  emptied  the  entire  uterus  is  comparatively  clean.  The  plan 
offers  no  violence  to  the  uterus,  and  the  siphon  removes  any  exudate 
more  effectively  and  safely  than  large  volumes  of  water. 

4-  Disinfection  of  the  uterine  cavity.  So  long  as  the  afterbirth  is 
retained,  disinfectants  cannot  be  accurately  applied  to  the  uterus 
itself.  Some  fluid  may  be  introduced  between  the  chorion  and  the 
uterine  walls,  but  this  does  not  reach  the  focus  of  the  disease,  the 
caruncles,  to  which  the  cotyledons  are  adherent.  When  the  mem¬ 
branes  have  been  partly  or  wholly  removed,  directly  effective  disin- 


568 


Pathological  Phenomena  of  Birth 


fection  remains  impossible  of  accomplishment.  As  Pomayer'  '  and 
others  insist,  the  superficial  layers  of  the  endometrium  are  far  more 
readily  killed  than  are  bacteria,  and  the  use  of  ordinary  disinfectants 
can  only  be  regarded  as  dangerous. 

The  use  of  feebly  soluble  disinfectants  is  apparently  justifiable. 
My  experience  leads  me  to  believe  them  valuable.  \\  bile  not  tech¬ 
nically  a  disinfectant,  some  have  found  animal  charcoal,  in  gelatin 
capsules,  of  marked  value.  It  may  be  introduced  into  the  cavity  of 
the  retained  chorion,  into  the  utero-chorionic  space,  or  into  the  uterine 
cavity  after  the  removal  of  the  membranes.  It  is  insoluble,  non¬ 
irritant,  enmeshes  bacteria  and,  some  say,  their  toxines,  absorbs 
gases,  etc.  A  wholly  harmless  substance,  it  may  be  introduced  in  any 
volume. 

Feebly  soluble  disinfectants,  such  as  bismuth  subnitrate,  iodoform 
and  others,  may  be  introduced,  suspended  in  mineral,  olive  or  raw 
linseed  oil.  The  oil  serves  as  an  emollient  and  the  bismuth  and  iodo¬ 
form,  because  of  their  high  specific  gravity,  remain  in  the  cornual 
apex  and  dissolve  very  slowly.  I  he  iodoform  is  impracticable  in 
many  dairies  where  the  cows  upon  which  it  may  be  used  cannot  be 
effectively  isolated.  The  milk  is  repulsively  flavored  for  seven 
to  ten  days.  Instead  of  iodoform,  thymol  iodide  may  be  used,  which 
does  not  impart  a  disagreeable  flavor.  1  he  iodoform  taint  does  not 

injure  the  milk  as  food  for  calves. 

Retained  afterbirth  tends  constantly  to  be  continued  by  chronic 
endometritis  or  other  types  of  disease  interfering  with  reproduction. 
These  should  be  handled  along  the  general  lines  already  advised. 

If  it  is  decided  to  attempt  to  re-breed  the  cow  after  retained 
placenta,  it  should  be  definitely  borne  in  mind  that  the  greatest  rem¬ 
edy  known  for  diseases  of  the  reproductive  system  is  sexual  rest. 
The  natural  tendency  of  the  owner  is  to  strive  to  have  the  cow 
become  pregnant  again  at  the  earliest  possible  date.  Most  retaine 
afterbirths  follow  abortions,  stillbirths,  abbreviated  pregnancies, 
dystocia  and  other  phenomena  which  depress  lactation,  lowering 
the  milk  yield  and  abbreviating  the  duration  of  lactation.  The 
retention  of  the  afterbirth  for  a  day  or  more  constitutes  definite 
proof  that  the  cow  has  been  unable  to  sustain  safely  the  burden  of 
reproduction.  It  is  therefore  imprudent  to  ask  her  to  assume  quickly 
the  burden  of  a  new  pregnancy,  when  it  has  been  shown  that  her 
prior  gestation  constituted  an  excessive  load  under  which  she  fal¬ 
tered.  According  to  my  experience  and  the  available  data  by  others, 
the  rest  following  retained  placenta  should  be  at  least  six  months. 
Cows  not  economically  worth  that  degree  of  rest  should  be  discarded. 


Chapter  XXXII 
PARTURIKNT  INJURIES 

Rupture  of  the  Uterus 

'OUPTl'RE  of  the  uterus  during  labor  may  be  variously  caused. 
Av  Human  obstetrists  describe  a  type  of  dystocia  unknown  to 
veterinary  science,  termed  retraction,  or  ring  dystocia,  in  the  presence 
of  which  the  uterus  may  rupture  because  of  the  violence  of  the  con¬ 
traction.  There  is  some  conflict  of  opinion  among  human  obstetrists. 
According  to  Pride10'1  and  others  there  sometimes  occurs  a  retraction 
or  constriction  ring,  at  the  juncture  between  the  upper  and  lower 
uterine  segments,  which  so  interferes  with  the  expulsion  of  the  fetus 
that  the  uterine  walls  rupture.  The  reason  for  the  occurrence  of  this 
phenomenon  in  woman,  and  its  absence  in  domestic  mammals  is 
not  clear.  It  is  probably  due  to  the  difference  in  posture.  The  upright 
posture  of  woman,  with  the  fetal  head  resting  against  the  lower  uter¬ 
ine  segment,  compressing  it  against  the  pelvic  walls,  naturally  tends 
to  cause  some  degree  of  atony  of  the  lower  segment,  or  at  least  fails 
to  stimulate  its  development.  The  quadrupedal  position  of  domestic 
mammals  results  in  constant  tension,  instead  of  compression  of  the 
vagina  and  cervix,  and  results  in  their  extensive  development.  An¬ 
other  factor  probably  playing  a  part  is  the  form  of  the  uterus.  Since 
that  of  woman  is  pyriform,  contractions  at  the  fundus  may  push 
the  fetal  head  or  other  part  against  the  side  of  the  uterus,  while 
the  tubular  organ  of  domestic  animals,  with  the  great  length  of  the 
fetus  compared  with  its  transverse  diameter,  tends  to  keep  the  long 
axis  of  the  fetus  parallel  with  that  of  the  uterus.  I  have  not  observed, 
and  have  found  no  accurate  record  of  rupture  of  the  uterus  owing  to 
direct  uterine  contraction,  in  any  species  of  domestic  animal.  It  may 
occur.  Rupture  is  found  in  torsion  of  the  gravid  uterus  and,  not 
rarely,  in  dystocia  when  forcible  traction  is  applied.  I  have  ruptured 
the  cervix  and  cervical  end  of  the  uterus  when  the  cervix  was  sclerotic 
from  disease.  I  have  also  ruptured  the  uterus  when  attempting  to 
extract  the  fetus  in  the  rotated  bicornual  pregnancy  of  the  mare,  as 
described  in  Veterinary  Obstetrics. 

Rupture  of  the  Perineum 

Rupture  of  the  perineum,  observed  most  frequently  in  the  mare, 
is  usually  due  to  deviation  of  the  head  or  the  upward  deviation  of 
one  or  both  fore  feet.  In  the  former  the  traumatism  is  due  to  the 
excessive  volume  of  the  presenting  part,  especially  when  forced  ex- 
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traction  is  applied.  The  rent  is  usually  enormous,  with  the  anus,  the 
vulva  and  an  extensive  area  of  the  vaginal  roof  and  the  rectal  floor 
torn  asunder,  leaving  a  vast  cloaca,  through  which  the  feces  fall  into 
the  vagina.  In  the  second  type,  one  or  two  of  the  feet  of  the  foal 
become  directed  upward  against  the  sacrum,  puncturing  the  walls 
between  the  vagina  and  rectum,  and  protruding  through  the  anus, 
while  the  head  passes  through  the  vulva,  tearing  asunder  the  inter¬ 
vening  structures.  If  the  accident  is  discovered  early,  the  protruding 
foot  may  be  repelled  and  the  fetus  extracted  through  the  vulva,  leav¬ 
ing  behind  a  recto-vaginal  fistula.  Unfortunately  the  mare  usually 
survives. 

I  have  repeatedly  observed  a  third  type  of  perineal  rupture  in 
heifers.  Owing  to  the  frequency  of  genital  hypoplasia  due  to  impru¬ 
dent  feeding  and  handling  of  calves,  the  vulva  and  vagina  may  be 
absolutely  too  narrow  to  permit  the  passage  of  a  normal  fetus  with¬ 
out  tearing  them  asunder.  So  in  the  herd  which  I  have  described,  in 
conjunction  with  Table  X,  the  hypoplasia  was  so  prevalent  and  ex¬ 
treme  that  the  fetus  could  not  be  expelled.  The  application  of  severe 
traction  caused  such  extensive  rupture  that  several  heifers  perished 
from  hemorrhage.  Two  survived,  with  complete  rupture  of  the  peri¬ 
neum  and  extensive  involvement  of  the  rectum  and  the  vagina.  One 
of  these  again  conceived  and  calved.  The  injury  is  usually  beyond 
repair.  When  due  to  genital  hypoplasia,  the  breeding  outlook  for  the 
heifer  does  not  justify  handling.  In  well  selected  cases  of  animals  of 
high  potential  value,  surgical  handling  may  be  advisable.  This  is  de¬ 
scribed  in  the  companion  volume,  Veterinary  Obstetrics. 

Lacerations  and  contusions  of  the  vagina  are  inevitable  in  cases  of 
genital  hypoplasia  in  heifers;  in  the  extraction  of  large  mummies,  or 
dry,  emphysematous  fetal  cadavers;  and  from  rough  work  by  laymen 
in  cases  of  dystocia.  Later  these  may  lead  to  atresia  of  the  vagina.  If 
the  vaginitis  is  severe,  cystitis  may  develop  due  to  the  invasion  of  the 
bladder  through  the  urethra. 

Traumatic  hemorrhage  sometimes  occurs,  but  is  only  rarely  dan¬ 
gerous.  I  saw  one  puerperal  mare  with  contusion  of  the  vulvar  labiae 
followed  by  a  large  hematom.  When  the  attending  veterinarian 
opened  the  sac  severe  hemorrhage  followed  which  was  difficult  to 
control. 

Contusion  oj  the  gluteal  and  obturator  nerves,  as  described  in 
Veterinary  Obstetrics,  occurs  not  infrequently  in  the  mare,  causing 
paralysis  and  atrophy  of  the  muscles  supplied  by  them.  The  contu¬ 
sion  is  most  probably  caused  by  the  impingement  of  the  nerves  be¬ 
tween  the  sacrum  or  the  ilium  and  the  fetal  cranium.  The  same  injury 
possibly  occurs  in  other  species, 


Chapter  XXXIII 

PUERPERAL  DISPLACEMENTS  OF  THE  URINO- 

GENITAL  ORGANS 

T  N  the  companion  volume,  Veterinary  Obstetrics,  the  various  puer- 
^  peral  displacements  of  the  uterus,  vagina  and  urinary  bladder 
have  been  described.  It  seems  desirable  to  point  out  here  that  con¬ 
siderable  confusion  exists  among  writers  regarding  inversion  and 
prolapse  of  the  uterus.  The  phenomena  of  inversion  and  of  prolapse, 
or  eversion,  are  two  stages  of  one  displacement.  The  ovarian  pole, 
usually  of  the  pregnant  horn,  becomes  inverted,  as  the  tip  of  the 
finger  of  a  glove.  When  the  inversion  so  extends  that  the  displaced 
organ  protrudes  through  the  vulva,  it  is  designated  as  eversion  or 
prolapse.  Prominent  authors  state  that  as  a  rule  only  the  pregnant 
cornu  becomes  inverted  or  prolapsed.  They  apparently  ignore  certain 
anatomical  facts.  The  uterus  of  the  cow,  as  shown  clearly  in  Fig.  14, 
and  yet  more  definitely  in  Fig.  187,  is  a  uterus  didelphvs  with  a 
single  cervix.  I  he  two  cornua  are  firmly  bound  together  throughout 
most  of  their  length  by  the  intercornual  ligament,  8,  Fig.  187.  The 
free  ovarian  poles,  9,  9,  may  either — or  theoretically  both — become 
inverted  as  far  as  the  ovarian  border,  8,  of  the  intercornual  ligament. 
If  the  ovarian  pole  of  the  right  horn  becomes  inverted,  the  inversion 
can  extend  independently  only  to  the  anterior  border  of  the  inter¬ 
cornual  ligament.  Its  further  inversion  necessarily  involves  the  left 
cornu,  which  must  become  telescoped  into  the  right  horn.  It  then 
follows,  as  an  anatomical  necessity,  that  in  the  cow  (and  other 
ruminants)  extensive  inversion  of  both  cornua  is  impossible,  and, 
when  the  one  cornu  becomes  prolapsed  through  the  vulva,  the  other 
cornu  must  accompany  it,  not  inverted  but  enclosed  within  the 
everted  cornu.  The  double  uterus  of  multipara,  Figs.  16  and  18, 
without  intercornual  ligament,  permits  one  cornu  to  become  pro¬ 
lapsed  unaccompanied  by  the  other. 


Fig.  187.  Horizontal  Section  Through  the  Genital  Tube  of  the  Cow  to  Show  the 

Didelphic  Type  of  Uterus. 

1,  The  lips  of  the  cervix;  2,  the  os  uteri  internum;  3,  3,  narrow  bands  of  the  dorsal 
walls  of  the  uterine  cornua  left  uncut  to  indicate  the  breadth  of  the  communication 
between  the  two  cornua;  4,  4,  a  strip  of  black  fabric  extending  from  the  base  of  one, 
into  the  base  of  the  other  cornu,  between,  2,  and,  7,  showing  the  area  commonly 
designated  as  “the  body  of  the  uterus”;  5,  the  cavity  of  the  right  cornu  laid  open 
along  the  mid-dorsal  line  and  exposing  the  uterine  caruncles  in  four  rows;  6,  the 
cavity  of  the  left  cornu;  7,  the  vaginal  end  of  the  intercornual  ligament.  In  order  to 
retain  the  relations  and  to  define  the  borders,  the  peritoneal  and  endometrial  layers 
have  been  sutured  together  by  overcasting  with  black  thread;  8,  the  anterior  border  of 
the  intercornual  ligament;  9,  the  free  ovarian  poles  of  the  cornua. 


Chapter  XXXIV 

PUERPERAL  DISEASES 

Intrauterine  Hemorrhage 

T  TEMORRHAGE  into  the  puerperal  uterus  may  occur  in  any 
A  1  domestic  animal,  due  to  trauma  from  parturition  or  from  rough 
efforts  at  the  removal  of  retained  placenta.  Such  hemorrhages  are 
usually  of  scant  significance,  except  as  they  may  suggest  important 
wounds  of  the  parts. 

During  the  puerperium  there  occurs  in  the  cow  a  far  more  signifi¬ 
cant  profuse  intrauterine  hemorrhage,  which  is  apparently  identical 
in  principle  with  the  enormous  hemorrhage  from  the  caruncles  con¬ 
stituting  the  basis  for  the  hematic  mummification  already  described. 
The  hemorrhage  is  apparently  due  to  the  presence  of  a  factor  which 
destroys  the  equilibrium  of  the  uterine  vascular  system. 

The  hemorrhage  appears  without  warning  soon  after  parturition. 
I  have  observed  it  at  two  to  four  days  post-partum.  My  cases  have 
occurred  in  cows  in  intensely  infected  herds.  Each  patient  had  given 
birth  to  a  calf,  but  the  parturition  was  tardy,  testifying  to  the  pres¬ 
ence  of  uterine  paresis  due  to  the  metritis  of  pregnancy.  The  fetal 
membranes  were  not  long  retained  and  the  patients  were  apparently 
going  along  favorably,  when  suddenly  without  warning  a  very  pro¬ 
fuse  uterine  hemorrhage  began.  One  of  my  cases  had  been  left  at 
night  in  a  box  stall,  apparently  well.  V  hen  the  caretaker  arrived  in 
the  morning,  the  cow  was  weak  from  loss  of  blood  and  her  stall 
looked  like  a  shambles.  Bright  scarlet  blood  was  spattered  over  the 
walls  and  bedding,  and  blood  was  still  trickling  from  her  vulva.  A 
few  hours  later  I  found  upon  examination,  as  nearly  as  I  could  esti¬ 
mate,  a  blood  clot  in  the  uterus  equal  to  two  or  three  gallons.  The 
blood  was  coagulated,  odorless,  and  bright  scarlet  in  color.  Fearing 
recurrence,  I  proceeded  to  remove  with  great  care  a  portion  of  the 
clot  each  day,  until  in  three  days  I  had  completely  evacuated  the 
uterus.  The  blood  maintained  throughout  its  bright  scarlet  color, 
underwent  no  visible  decomposition  and  acquired  no  specific  odor. 
The  cow  recovered  and  was  fertile.  In  a  second  case  a  colleague 
removed  the  blood  from  the  uterine  cavity,  first  controlling  the 
hemorrhage  by  the  use  of  adrenalin  chloride  hypodermically. 

Later,  in  the  herd  shown  in  Table  X,  two  cases  were  studied  daily 
in  heifers  of  low  fertility  associated  with  genital  hypoplasia.  It  was 
observed  that  the  milk  of  each  of  these  was  of  a  cherry-red  color 
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until  all  the  blood  had  been  removed  from  the  uterus.  While  putrid 
decomposition  of  the  fetal  membranes  and  purulent  metritis  were 
prevalent  in  the  herd,  the  membranes  came  away  promptly  in  each 
of  these.  There  was  no  evidence,  in  any  case  observed,  that  the 
hemorrhage  had  been  due  to  or  associated  with  traumatic  injury. 
I  have  not  known  of  a  fatality  from  the  hemorrhage,  which  appar¬ 
ently  ceases  when  the  blood  pressure  falls. 

It  is  highly  significant  that  these  immense  hematoma  frequently. 


Fig.  188.  Tesselated  Intrauterine  Hematoma  of  Cow. 

(Compare  Figures  177  to  180)  V,  Vagina;  U,  base  of  right  uterine  horn;  U' ,  U' , 
ovarian  pole  of  uterus;  1,  1,  desiccated  (mummified)  blood  coagula. 

if  not  regularly,  defy  putrid  decomposition,  directly  contradicting  the 
oft-repeated  hypothesis  that  in  the  open  uterus  putrefaction  rages 
while  in  the  closed  organ  the  non-living  tissues  undergo  mummifica¬ 
tion.  In  a  series  of  3000  uteri  examined  in  the  abattoir,  I  recognized 
three  cases  of  desiccated  ( mummified  )  blood  coagula  in  non-pregnant 
uteri,  one  of  which  is  illustrated  in  Fig.  188.  In  all  cases  1  have  ob¬ 
served,  the  mummified  blood  clot  has  been  in  one  cornu  only,  pre¬ 
sumably  that  which  had  been  pregnant.  The  hematoma,  like  the 
mummified  fetus,  remains  indefinitely  as  an  inert  body,  so  far  as 
known.  Usually  the  desiccated  blood-clot  appears  to  exclude  ovula¬ 
tion  and  estrum,  like  the  mummy.  In  one  of  my  abattoir  cases,  where 
the  hematoma  was  quite  small,  and  confined  entirely  to  one  horn, 
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an  apparently  healthy  fetus  three  inches  long  was  present  in  the 
other  cornu.  This  was  in  conflict  with  the  rule  that  in  the  presence 
of  a  foreign  body — mummy,  pus,  etc.— ovulation  and  estrum  are 
barred.  When  the  desiccation  of  the  hematoma  is  incomplete  and 
soft,  the  black,  tarry  mass  is  extremely  sticky.  If  an  attempt  is  made 
to  divide  it,  it  is  difficult  to  cut  through  the  mass,  because  of  the 
adhesiveness.  Parts  of  the  mass  adhere  to  the  knife  and  are  very 
difficult  to  wash  off.  The  blood  clot  is  virtually  insoluble  in  water, 
is  without  odor,  and  causes  no  visible  irritation  of  the  endometrium. 
Except  for  the  one  case  in  which  pregnancy  in  the  other  cornu  was 
present,  the  cervical  canal  was  open. 

The  diagnosis  is  comparatively  easy.  In  recent  cases,  after  the 
fetus  and  afterbirth  have  been  expelled  for  some  hours  to  two  or 
three  days,  bright  scarlet  blood  is  seen  escaping  from  the  vulva.  The 
blood  is  brighter  than  that  ordinarily  following  trauma,  and  the  cow 
is  not  distressed.  Vaginal  exploration  reveals  an  enormous  mass  of 
blood  in  the  uterus.  This  may  escape  notice  and  the  more  or  less 
desiccated  hematoma  may  be  discovered  later  while  palpating  the 
genital  organs  per  rectum.  The  clot  may  then  be  doughy,  if  of  recent 
origin,  or  hard,  as  in  Fig.  188,  if  old.  The  hematoma  bears  no  resem¬ 
blance  to  pregnancy  nor  to  pyometra.  When  the  hemorrhage  is  ac¬ 
tive,  it  is  presumably  well  to  administer  adrenalin,  although,  as  stated 
above,  fatal  hemorrhage  has  not  been  observed.  Within  a  day  or  two 
after  the  hemorrhage,  my  plan  has  been  to  introduce  warm  physio¬ 
logical  salt  solution  and  gently  break  up  the  clot  manually,  taking 
out  only  a  third  or  half  of  the  total,  and  repeating  daily  until  all  is 
out. 

If  the  hemorrhage  has  passed  unidentified  and  the  coagulum  has 
become  desiccated,  the  logical  method  of  handling  would  be  the  dis- 
lodgment  of  the  corpus  luteum,  as  in  the  mummified  fetus. 

Puerperal  Tetanus 

Puerperal  tetanus  is  observed  occasionally  in  the  mare  and  cow, 
and  is  possible  in  any  species.  It  most  frequently  follows  uterine  pro¬ 
lapse  in  the  mare,  because  the  endometrium  comes  in  contact  with 
infective  bedding  while  the  animal  is  recumbent.  Tetanus  sometimes 
follows  retained  placenta  in  the  cow.  When  the  cow  is  recumbent,  the 
pressure  upon  the  abdomen  increases  the  protrusion  of  the  mem¬ 
branes  and  causes  contamination;  when  she  rises,  the  membranes 
drop  back  into  the  birth  canal  and  drag  the  infection  with  them.  The 
disease  offers  nothing  unusual  in  symptoms  or  handling  compared 
with  the  ordinary  tetanus  resulting  from  wounds. 


Pyometra 

Pyometra  may  arise  at  any  time  in  the  genital  life  of  the  female. 
It  lias  already  been  described  as  occurring  during  pregnancy,  espe¬ 
cially  in  bovine  trichomoniasis.  It  also  occurs  in  chronic  metritis, 
as  a  continuation  of  puerperal  pyometra,  or  it  may  arise  in  animals 
which  have  not  been  bred  and  in  old-standing  cases  of  sterility. 

Economically,  pyometra  which  becomes  established  during  the 
puerperal  period  is  of  outstanding  importance.  Timely  interference 
may  prevent  its  becoming  established  and  may  avoid  sterility.  When 
pyometra  becomes  fully  established  and  persists  for  a  considerable 
time,  fertility  is  generally  closed. 

\  ague  statements  occur  which  tend  to  cause  the  inference  that 
the  pyometra  of  pregnancy,  due  to  trichomonad  invasion  in  the  cow, 
may  leave  her  fertile.  The  records  are  not  clear.  The  exudate  desig¬ 
nated  as  pus  in  the  trichomonad  disease  is  unlike  the  usual  purulent 
exudate  associated  with  bacteria.  Moreover,  a  careful  study  of 
reports  fails  to  show  clearly  that  cows  which  have  suffered  exten¬ 
sively  from  trichomonad  pyometra  retain  their  fertility.  It  seems  that 
cows  which  have  suffered  from  trichomonad  infection,  without  not¬ 
able  pyometra,  may  sometimes  retain  their  fertility. 

Guarding  against  the  establishment  of  pyometra  during  the  puer- 
perium  is  highly  important.  When  dystocia  or  retained  placenta  is 
present,  it  indicates  that  utero-fetal  disease  existed  during  late 
pregnancy.  Parturition  almost  certainly  aggravates  any  metritis  pres¬ 
ent.  The  dangers  of  the  period  may  be  largely  evaded  by  careful 
attention  for  a  few  days  post-partum.  While  discussing  retained 
placenta  it  was  noted  that  the  non-gravid  chorion  and  the  cervical 
pole  of  the  gravid  membranes  sometimes  break  off  at  the  allantoic 
navel  and  drop  away,  leaving  the  ovarian  pole  of  the  gravid  chorion 
retained.  This  is  followed  by  necrosis  of  the  uterine  caruncles  and 
the  accumulation  at  the  ovarian  pole  of  pus  and  decomposing  tissues. 
This,  when  neglected,  may  lead  to  pyometra  and  sterility. 

Accordingly  it  is  well  to  follow  such  cases  closely,  and  empty  the 
cornu  of  its  putrid  contents  as  early  as  possible.  The  presence  of 
puerperal  metritis  and  pyometra  may  be  recognized  early  bv  siphon¬ 
ing  out  the  contents  from  the  ovarian  pole  of  the  cornu  as  already 
mentioned  under  “retained  placenta.”  It  is  also  identifiable  by  rectal 
palpation,  which  at  the  same  time  reveals  the  degree  of  uterine  in¬ 
volution. 

The  establishment  of  pyometra  should  be  opposed,  especially  in 
the  cow,  by  repeated  siphoning  out  of  any  accumulations  of  pus  and 
tissue  debris  from  the  apex  of  the  cornu  where  it  collects.  Later  the 
corpus  luteum  of  pregnancy  may  be  profitably  dislodged,  causing 
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estrum  and  the  emptying  of  the  uterine  cavity.  I  nless  energetically 
handled,  the  disease  passes  into  chronic  pyometra  or  metritis  and 
becomes  an  important  cause  of  obstinate  sterility. 

It  might  be  well  to  try,  experimentally,  in  prudently  selected  cases, 
the  removal  of  the  corpus  luteum  of  pregnancy,  which  in  the  cow 
usually  becomes  retained  and  quite  firmly  embedded.  It  would  prob¬ 
ably  be  impossible  generally  to  remove  by  rectal  compression.  As  a 
rule,  it  can  not  be  reached  per  rectum,  and  were  it  reached,  the  dis- 
lodgment  from  the  ovary  would  usually  not  be  practicable  by  com¬ 
pression.  It  would  not  appear  advisable  to  stab  the  ovary  with  the 
the  ovarian  scalpel,  Fig.  45,  lest  infection  occur  through  the  vaginal 
incision.  Apparently  the  safest  method  would  be  by  laparotomy,  after 
which  the  fibrous  covering  of  the  corpus  luteum  could  be  incised,  and 
the  body  readily  expressed.  Or  the  containing  ovary  could  be  re¬ 
moved.  If  the  cow  has  any  breeding  value  remaining,  it  is  quite 
certainly  not  on  the  involved  side.  Instead  it  would  almost  certainly 
improve  the  prospect  of  fertility  by  eliminating  ovulation  upon  the 
involved  side.  This  would  confine  the  ovulation,  and  possible  preg¬ 
nancy  to  the  better  half  of  the  uterus.  This  method  of  handling 
would  be  essentially  experimental.  The  laparotomy  in  the  cow  is 
comparatively  without  danger. 

Uterine  Abscess 

Uterine  abscess  occasionally  follows  puerperal  disease,  owing  to 
atresia  of  the  cervical  canal  from  acute  cervicitis.  This  may  cause 
unimportant  symptoms  for  a  time,  until  the  uterus  becomes  distended 
with  pus  to  such  degree  as  to  cause  pain  and  straining.  A  mare  which 
1  had  attended  in  dystocia  some  weeks  previously  exhibited  marked 
abdominal  pain  with  expulsive  efforts.  Vaginal  palpation  revealed 
an  enormously  distended,  fluctuant  uterus  with  the  cervix  forced  back 
almost  to  the  vulva.  The  uterus  was  incised  at  the  region  of  the 
cervix  and  several  gallons  of  fetid  pus  were  expelled.  The  mare 
made  an  uneventful  physical  recovery,  but  was  inevitably  sterile. 
I  have  observed  uterine  abscess  in  the  cow  only  in  slaughtered  ani¬ 
mals  without  clinical  history.  In  one  cow,  general  pelvic  adhesions 
had  occurred  and  the  abscess  had  emptied  into  the  rectum.  Animals 
may  recover  their  general  health  after  the  abscess  ruptures  or  has 
been  opened,  but  the  breeding  life  is  closed. 

Puerperal  Pyaemia.  Pyaemic  Arthritis.  Pyaemic  Abscesses. 

Puerperal  Meningitis.  Pyelo-nephritis 

The  pyaemic  phenomena  following  puerperal  uterine  infection  are 
without  limit.  Rarely,  such  pyaemic  disease  originates  during  gesta- 
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tion.  W  hile  possible  in  all  species,  it  is  most  frequent  in  dairy  cows. 
The  most  frequent  types  are: 

1.  Pyaemic  arthritis  which  is  not  rare  in  the  cow  and  is  observed  in 
the  mare.  I  he  most  frequently  affected  articulation  is  the  femoro- 
tibial  or  sti tie.  The  lameness  usually  appears  suddenly,  weeks,  or 
possibly  months  after  retained  placenta  or  other  intra-uterine  disease. 
I  he  pain  varies:  the  lameness  may  be  moderate  or  may  cause  total 
disability  of  the  affected  limb.  The  diseased  articulation  is  swollen 
and  sensitive. 

It  is  incurable,  especially  when  involving  the  femoro-tibial  articu¬ 
lation.  It  may  be  somewhat  ameliorated  by  stimulating  liniments, 
etc.,  and  by  freedom  out  of  doors  when  the  weather  will  permit. 

2.  Pyaemic  abscesses  occurring  in  various  organs.  They  may  ap¬ 
pear  in  the  articulations,  in  the  liver,  lungs  or  elsewhere.  A  mare 
which  I  had  attended  for  dystocia  developed  a  large  abscess  in  the 
sublumbar  lymph  glands.  It  was  readily  palpable  per  rectum.  When 
such  abscesses  are  adherent  to  the  rectum,  they  may  readily  be 
opened  into  that  organ  and  a  favorable  prognosis  given.  If  not 
adherent  to  the  rectum,  they  may  be  opened  from  the  exterior,  but 
are  difficult  of  approach  because  of  their  intimate  relations  with  the 
iliac  arteries. 

3.  Puerperal  meningitis,  which  has  come  under  my  observation  in 
a  young  cow  in  a  herd  reeking  with  genital  infection.  She  calved  with¬ 
out  notable  incident  and  appeared  to  be  progressing  favorably  for 
about  two  days,  when  she  suddenly  developed  symptoms  of  severe 
meningitis.  The  patient  was  exceedingly  uneasy,  with  constant  mus¬ 
cular  twitchings.  The  head  was  held  erect  and  the  gait  was  rigid  and 
uncertain.  She  was  readily  disturbed,  as  in  tetanus.  The  course  was 
stormy.  Death  occurred  within  one  day.  Autopsy  showed  intense  in¬ 
jection  of  the  meninges  without  notable  uterine  lesions. 

There  is  little  or  nothing  to  be  done,  as  the  disease  has  usually 
passed  beyond  the  realm  of  control  before  recognizable  clinical  warn¬ 
ing  has  been  given. 

4.  Pyclo-nephritis  is  growing  in  frequency  in  dairy  cows  under 
such  environment  as  to  suggest  that  it  is  pyaemic  and  largely  the 
consequence  of  puerperal  infection.  It  is  characterized  by  general  ill 
health  and  loss  of  condition,  with  frequent  urination.  The  urine  is 
sometimes  bloody;  at  other  times  there  is  a  discharge  of  fetid  pus. 
It  is  incurable.  In  rare  cases,  when  but  one  kidney  is  involved,  its 
removal  may  be  considered. 


SECTION  VII 

THE  DEFECTS  AND  DISEASES  OF  THE  NEW-BORN 


DISEASES  OF  THE  NEW  HORN 


HEN  the  young  mammal  crosses  the  birthline  from  prenatal 


*  *  to  postnatal  life,  it  experiences  abrupt  changes  in  its  environ¬ 
ment.  Some  teratological  young,  such  as  acardiacus,  Schistosomus 
reflexus  and  muscle  contracture  monsters,  must  immediately  perish 
because  the  organs  of  respiration  or  circulation  are  devoid  of  func¬ 
tion.  Other  defects,  some  of  which  have  been  mentioned  in  Section  I, 
imperil  the  life  or  value  of  the  young.  Of  far  greater  economic  peril 
are  those  abnormalities  arising  during  intra-uterine  life  which  are 
carried  across  the  birthline  to  invite  or  cause  disease  of  the  young. 
The  new  environment,  into  which  the  young  is  suddenly  thrust,  de¬ 
mands  readjustment  of  virtually  all  body  functions,  and  to  this  is 
added  exposure  to  innumerable  infections  and  other  hazards. 

Early  post-natal  life  constitutes  the  most  highly  plastic  era  in  the 
existence  of  the  individual,  during  which  the  animal  husbandman 
and  veterinarian  may  profoundly  affect  its  destiny:  its  probability 
of  life  may  be  raised  or  lowered;  if  it  survives,  its  physical  vigor 
and  longevity  may  be  strengthened  or  weakened:  and  its  reproduc¬ 
tive  system  may  be  normally  developed  or  it  may  be  arrested  and 
its  fertility  depressed  or  destroyed.  Ordinarily  the  health  of  the 
young  is  considered  merely  upon  the  basis  of  viability:  if  it  survives, 
the  handling  is  termed  successful,  although  as  an  adult  it  may  be 
worthless  for  reproduction  and  of  low  value  for  any  other  purpose. 

Throughout  this  treatise  it  is  attempted  to  view  the  diseases  inter¬ 
fering  with  reproduction  as  an  endless  chain,  stretching  from  the 
formation  of  the  sex  cells  to  the  end  of  the  life  of  the  individual. 
Disease  may  be  halted  or  created  at  any  point,  but  in  no  era  can  any 
interference  by  animal  husbandman  or  veterinarian  operate  retro¬ 
actively  to  overcome  arrests  in  development  or  destruction  of  parts 
by  disease.  The  diseases  and  dangers  surrounding  the  new-born  are 
infinite.  Only  the  more  prevalent  types  may  be  considered  in  an 
effort  to  illustrate  the  principles  involved.  Teratological  or  con¬ 
genita]  anatomical  defects  have  been  considered  in  Section  I. 

The  transition  of  the  young  from  intrauterine  to  extrauterine  life 
demands  abrupt  and  highly  important  changes  in  the  physiological 
activities  of  systems  and  organs.  Among  the  most  outstanding  of  these 
are:  the  establishment  of  pulmonary  respiration;  the  separation  of 
the  navel  cord,  with  the  discard  of  the  fetal  membranes  and  the  re¬ 
adjustment  of  the  circulation  of  the  blood;  the  evacuation  of  the 
meconium  from  the  alimentary  system;  and  the  oral  intake  of  food 
and  its  digestion. 


Chapter  XXXV 
ASPHYXIATION 

'  I  VHP  asphyxiation  of  the  fetus  presents  an  extremely  variable 
picture,  according  to  the  species  of  animal.  In  the  mare,  with  dif¬ 
fuse  placenta  and  remarkably  stormy  labor,  parturition  quickly  ends 
in  the  birth  or  the  death  of  the  fetus.  It  has  not  fallen  to  my  lot  to 
deliver  a  living  foal  in  cases  of  dystocia  except  in  one  instance.  Dur¬ 
ing  twelve  years  of  practice  in  a  concentrated  draft-horse-breeding 
district,  where  obstetrics  constituted  my  major  problem,  I  do  not 
recall  having  delivered  a  living  foal  in  case  of  dystocia.  Since  upon 
my  arrival,  I  discovered  no  evidences  of  fetal  life,  in  cases  of  dystocia, 
I  cannot  say  that  any  fetus  died  during  delivery.  More  recently, 
I  served  as  resident  stud  veterinarian,  where  as  a  rule  I  had  the 
mare  under  observation  within  fifteen  to  twenty  minutes  after  the 
onset  of  labor.  Under  this  environment,  unfortunately  for  the  inter¬ 
ests  of  my  client,  I  delivered  the  worthless  living  colt  shown  in  Fig. 
190.  Physiological  labor  is  usually  completed  by  the  dropping  away 
of  the  fetal  membranes  within  fifteen  to  thirty  minutes  after  the 
expulsion  of  the  fetus.  In  one  case  of  dystocia  the  membranes  had 
been  expelled  in  toto  before  I  was  called  to  extract  the  fetal  cadaver. 
I  he  death  of  the  equine  fetus  is  generally  attributed  to  asphyxia¬ 
tion.  In  the  one  unusual  case  in  which  the  placenta  was  expelled  and 
the  fetus  retained,  asphyxiation  might  well  be  drawn  upon  to  explain 
the  death.  The  general  hypothesis  is  that  the  placental  dehiscence 
causes  asphyxiation,  but  it  is  not  known  that  the  fetus  was  alive  at 
the  onset  of  labor. 

The  gravid  cornua  of  the  swine  uterus,  Fig.  18,  attain  a  length  of 
eight  or  ten  feet  each.  According  to  Zietzschmann '7S  the  navel  cord 
is  about  the  same  length  as  the  fetus.  When  there  are  eight  or  ten 
fetuses  in  a  cornu  having  a  length  of  approximately  one  foot  for 
each  fetus,  it  is  generally  assumed  by  writers  that  the  navel  cord 
ruptures  or  the  placenta  separates  before  the  fetus  has  travelled  one 
foot.  Hence  the  fetus  at  the  ovarian  pole,  according  to  such  hypothe¬ 
sis,  must  travel  eight  or  ten  feet  in  order  to  reach  the  vulva  after  the 
placental  contact  has  been  eliminated.  This  is  merely  a  hypothesis. 
Apparently  it  is  not  known  to  what  extent  the  uterine  cornua  shorten 
during  labor.  It  is  equally  logical  to  assume  that  the  cornua  rapidly 
contract  in  length,  and  that  the  fetuses  at  the  ovarian  poles  retain 
their  placental  contact  until  the  amnion  of  the  involved  fetus  is 
not  far  from  the  birth  canal,  through  which  it  is  expelled  with 
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great  rapidity.  The  healthy  pig  is  presumed  to  be  frequently  expelled 
within  its  amnion,  but  the  membrane  is  so  frail  that  the  young  is 
rarely,  if  ever,  asphyxiated.  Hence  the  finding  of  a  dead  fetus  en¬ 
closed  within  its  amnion,  suggests  that  the  fetus  was  dead  or  mor¬ 
tally  ill  when  expelled.  The  placental  anatomy  in  the  cow  and  other 
ruminants  excludes  the  expulsion  of  the  full-term  fetus  surrounded 
by  the  amnion  alone,  and  it  is  rarely,  if  ever,  expelled  within  the 
allantois  and  amnion.  Aborts  are  frequently  so  expelled,  especially 
in  early  pregnancy.  Hence  in  domestic  animals  of  all  species,  the 
fetus  is  rarely,  if  ever  asphyxiated  because  of  having  been  expelled 
within  the  fetal  membranes. 

Others  invoke  the  inhalation  of  the  amniotic  fluid  by  the  partially 
asphyxiated  fetus  as  the  immediate  cause  of  its  death.  The  healthy 
fetus  rapidly  swallows  its  amniotic  fluid,  and  any  lanugo,  hair  and 
other  solids  are  filtered  out,  leaving  the  amniotic  liquid  a  neutral 
fluid  which  may  be  rapidly  absorbed  before  the  fetus  arrives  at  a 
point  where  its  lungs  might  function.  Pathologically  the  fetus  may 
be  born  with  large  volumes  of  tough  mucus  in  the  pharynx  and  larynx, 
which  may  occlude  the  larynx  and  asphyxiate  the  young.  This  as¬ 
phyxiation  I  have  observed  in  pigs,  deferred  sometimes  until  several 
hours  after  birth. 

Some  writers  have  stated  that,  during  fetal  asphyxiation,  the 
bowels  are  stimulated  and  expel  the  meconium  into  the  amiotic  sac. 
When  one  finds  several  gallons  of  diarrheic  feces  in  the  bovine 
amniotic  cavity,  the  alimentary  tract  loaded  with  liquid  meconium, 
and  the  fetal  coat  deeply  stained  so  that  the  color  is  fixed  in  the  hair, 
the  cathartic  power  of  asphyxiation  appears  amazing.  If  the  fetus  has 
not  died  within  the  uterus,  diarrhea  tends  to  continue  unabated  after 
birth,  after  respiration  has  become  well  established.  It  would  also 
appear  that,  if  fetal  diarrhea  is  caused  by  asphyxiation,  it  should  be 
far  more  common  in  the  equine  than  in  the  bovine  or  ovine  fetus.  I 
have  not  observed  diarrhea  in  the  equine  fetus,  but  have  frequently 
seen  it  in  bovine  and  ovine  fetuses. 

My  experience  has  been  largely  limited  to  horses  and  cattle.  The 
young  are  occasionally  extracted,  in  dystocia,  apparently  lifeless  ex¬ 
cept  for  heart  beat.  I  have  not  observed  the  phenomenon  in  physio¬ 
logical  birth.  As  a  rule,  they  have  died  despite  my  efforts  at  artificial 
respiration.  Sometimes  the  efforts  at  artificial  respiration  have  been 
followed  by  recovery.  Possibly  most  of  them  would  have  recovered 
spontaneously.  \  he  fact  that  careful  study  generally  reveals  a  back¬ 
ground  of  genital  disease  reduces  the  potential  value  of  efforts  at 
resuscitation. 


Chapter  XXXVI 
SEPSIS  OF  THE  NEW-BORN 
HEN  serious  placental  disease  has  existed  during  gestation 


^  there  not  infrequently  occurs  a  virulent  septic  condition  of  the 
newly-born  young  which  largely  results  in  its  death.  It  is  observed  in 
all  species  of  domestic  animals  and  is  usually  recognized  by  the  ex¬ 
treme  weakness  of  the  young,  without  notable  symptoms  of  disease  of 
a  given  organ  or  system.  The  phenomenon  is  most  extreme  in  foals, 
chiefly  in  race  horses,  especially  in  concentrated  breeding  areas 
where,  because  of  the  sentimentality  attached  to  certain  mares  and 
stallions,  they  are  continued  in  forced  breeding  after  they  should  have 
been  withdrawn  from  the  stud  because  of  old  age  or  genital  disease. 
In  my  limited  clinical  experience  with  the  phenomenon,  it  has  oc¬ 
curred  after  prolonged  gestation,  usually  exceeding  365  days,  or  30 
or  more  days  beyond  the  optimum.  All  my  observations  have  been 
upon  colts,  not  fillies.  So  far  as  may  be  learned,  such  is  the  rule. 

Although  many,  if  not  most  foals  suffering  in  this  manner  are  car¬ 
ried  far  over  time,  they  are  usually  very  thin  and  under  weight 
although  they  may  be  of  normal  length.  Labor  is  usually  prolonged 
unless  prompt  aid  is  available;  the  uterus  is  atonic  and  the  fetus  of 
very  low  vitality,  which  inevitably  delays  birth.  So  far  as  may  be 
seen,  the  prolonged  gestation  and  the  atonic  birth  are  due  to  one 
and  the  same  cause. 

In  severe  cases  the  foal  is  somnolent;  when  expelled  it  is  virtually 
unconscious  of  surroundings,  makes  no  effort  to  rise  and,  if  helped 
up,  neither  tries  to  stand  nor  reveals  any  ability  to  stand.  The  mor¬ 
tality  in  such  cases  is  fortunately  very  high.  Some  of  them  rally  after 
one  to  several  days,  get  up,  and  become  apparently  healthy  and  vig¬ 
orous,  as  already  related  in  one  case. 

There  is  no  known  remedy.  So  far  as  I  have  been  able  to  deter¬ 
mine,  those  which  apparently  recover  cannot  become  useful  animals. 
Since  such  foals  are  generally  carried  in  utero  far  beyond  the  physio¬ 
logical  limit,  they  fall  under  the  dictum  of  von  Oettingen,15311  based 
upon  a  rich  experience,  that  foals  carried  much  over  time  never  prove 
valuable  as  adults.  The  phenomenon  is  largely  preventable  by  a  re¬ 
spectful  regard  for  the  fundamental  law  of  breeding  hygiene,  that 
only  healthy  animals,  with  adequate  surplus  of  vigor  beyond  the 
needs  for  their  physical  life,  be  used  for  breeding  purposes. 


Chapter  XXXVII 

ANTENATAL  AND  EARLY  POSTNATAL  RUPTURES 
OF  TENDONS  AND  LIGAMENTS 

THERE  occurs  in  foals  an  interesting  series  of  ruptures  of  ten¬ 
dons,  or  rather  of  the  spontaneous  parting  of  the  median  end  of 
the  tendon  from  its  muscle,  and  ruptures  of  important  articular  liga¬ 
ments,  or  the  separation  of  important  tendons  from  their  terminal 
insertions  into  bones.  The  lesions  shown  in  Fig.  189  are  not  known 
except  in  foals.  While  tendons  become  ruptured  from  various  causes 
in  animals  of  any  age,  the  distinctive  type  shown  in  this  case  is  not 
known  to  occur  except  in  the  fetus  or  in  the  newly-born  foal.  It  is 
not  traceable  to  traumatism.  In  the  foal  shown  in  Fig.  190,  where 
the  rupture  occurred  prior  to  birth,  the  loss  of  control  of  the  anterior 
feet  led  to  dystocia.  The  most  common  lesion  I  have  observed  is  the 
parting  of  the  median  end  of  the  tendon  of  the  extensor  pedis  longus 
muscle  from  the  muscular  body  within  its  carpal  sheath. 

The  lesion  may  exist  at  birth,  or  may  occur  or  become  obvious  at 
one  to  ten  days  after  birth. 

The  symptoms  consist  chiefly  of  a  loss  of  power  to  extend  the 
carpus.  So  far  as  I  have  observed,  it  is  always  bilateral.  The  foal  may 
not  be  able  to  rise,  but  may  stand  after  being  helped  to  its  feet.  If 
unable  to  stand  naturally,  it  may  readily  do  so  if  the  carpal  joints  be 
pressed  backwards  by  the  attendant’s  hands.  Its  movements  are  un¬ 
certain.  The  extensor  pedis  longus  can  exert  no  power  upon  the 
digits  and  the  toe  is  advanced  in  a  flail-like  motion  by  the  action 
of  the  chief  extensor  of  the  metacarpus.  There  is  a  baggy  swelling 
upon  the  anterior  surface  of  the  carpus,  due  to  distension  of  the 
sheath  of  the  ruptured  tendon.  The  rupture  occurs,  as  shown  in  Fig. 
189,  at  the  superior  portion  of  the  carpus,  and  the  ruptured  end  of 
the  tendon,  2,  drops  down  to  the  lower  end  of  its  carpal  sheath, 
where  it  is  readily  palpated. 

The  lesions  are  not  confined  to  the  extensor  pedis  longus  muscle 
and  tendon.  In  Fig.  190,  in  addition  to  the  extensor  pedis  longus  rup¬ 
ture,  the  flexor  pedis  perforans  of  the  posterior  foot  (deep  flexor  of 
the  phalanges)  was  torn  away  from  its  insertion  into  the  os  pedis,  or 
third  phalanx.  This  caused  the  fetlock  to  drop  to  the  ground  and  the 
toe  to  turn  up  as  is  sometimes  seen  in  horses  after  neurectomy  for 
navicular  disease.  A  third  phenomenon  is  shown  in  Fig.  191.  Again 
the  extensor  pedis  longus  muscles  have  parted  from  their  tendons  at 
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the  carpus.  The  extensive  synovial  capsule  of  the  femoro-tibio- 
patellar  articulation  has  become  enormously  distended  in  the  three- 
day-old  foal,  and  the  patellae  have  been  pushed  away  from  the 
femoral  trochlea.  I  his  has  caused  them  to  become  dislocated  far  up¬ 
ward  and  the  knee  joint  has  been  made  functionless. 


Fio.  189.  Musculo-Tendinous  Rupture  of  the  Extensor  Pedis  Longus  in  Young  Foal. 

Right  anterior  limb  viewed  from  in  front.  EM,  Extensor  of  the  metacarpus;  EP, 
extensor  pedis  longus;  EPA,  extensor  pedis  longus  accessorius;  1,  the  distal  end  of  the 
extensor  pedis  where  tendon  has  parted  from  the  muscle;  2,  the  upper  or  mu  cular 
end  of  the  tendon  which  has  been  pulled  out  of  the  muscle  and  dropped  down  to  the 
inferior  end  of  the  carpal  sheath,  3. 


I  he  foal  illustrated  in  Fig.  191  was  born  with  posterior  or  ventral 
luxation  of  the  metacarpo-phalangeal  articulation  of  the  right  ante¬ 
rior  foot.  The  phalanges  were  at  right  angles  to  the  metacarpus. 
I  nder  moderate  pressure  the  dislocation  was  reduced,  with  ;m  audible 
snap.  The  dislocation  was  readilv  renewed  at  will. 

The  cause  of  the  disease  is  not  known.  It  is  possibly  related  to 
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the  sepsis  of  the  new-born  already  described,  but  there  is  no  definite 
evidence.  The  foal  shown  in  Fig.  191  appeared  dull  for  several  hours 
after  birth,  but  did  not  clearly  exhibit  the  somnolency  so  character¬ 
istic  of  acute  sepsis  of  the  new-born.  The  gestation  was  880  days.  As 
is  the  rule  in  such  prolonged  gestation,  the  fetal  membranes  were 
extensively  diseased,  showing  engorged,  edematous,  calcified  and 
necrotic  areas  in  abundance.  The  navel  cord  was  greatly  enlarged, 
chiefly  owing  to  an  abnormally  distended  urachus,  two  inches  or 
more  in  diameter  at  some  places  and  filled  with  allantoic  fluid. 


Fig.  100.  Foal  born  at  .380  days  with  antenatal  rupture  of  both  extensor  pedis 
longus  muscles  of  the  anterior  limbs  and  the  separation  of  the  terminal  attachment  of 
the  deep  flexors  of  the  posterior  limbs  from  the  third  phalanges  (Flexor  pedis  perforans. 
Flexor  longis  pollicis  pedis  of  man).  Note  the  extreme  emaciation  of  the  foal,  carried 
45  days  overtime.  The  carpal  joints  bend  forward,  being  sustained  only  by  the  ex¬ 
tensors  of  the  metacarpus  and  the  small  accessory  extensor  of  the  third  phalanx  (see 
Fig.  180). 

Prevailing  fashion  might  well  ascribe  it  to  nutritive  deficiency, 
which  may  be  made  to  cover  the  etiology  of  a  vast  assortment  of 
diseases.  A  failure  of  nutrition  was  undeniable  in  Fig.  191;  the  foal, 
after  a  gestation  period  of  380  days  was  very  thin,  subnormal  in  size 
and  its  musculo-tendinous  tissues  frail.  Its  weight  was  at  least  25 
pounds  below  what  it  should  have  been  after  a  healthy  gestation 
period  of  330  days.  Without  denying  nutritive  deficiency,  the  ques¬ 
tion  arises  concerning  the  cause  of  the  deficiency.  The  imperfect 
clinical  histories  of  my  cases  do  not  make  the  cause  clear. 

Fig.  189  is  from  a  foal  of  a  mare  belonging  to  the  Agricultural  Col- 
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lege  of  Cornell  University.  Two  ordinary  grade  work  mares  each 
dropped  foals  for  two  successive  years,  all  four  by  a  common  grade 
stallion.  All  suffered  alike  from  this  disease.  The  mares  were  gently 
worked,  and  were  well  stabled  and  fed.  They  were  managed  by  the 
professors  of  animal  husbandry  who  taught  students  how  to  feed  and 
handle  horses  and  other  domestic  animals.  Approximately  forty  years 
have  elapsed  since  these  four  foals  suffered  from  the  disease.  So  far 


Fig.  101.  Rupture  of  the  extensor  pedis  lonjius  muscles  of  the  anterior  limbs  with 
displacement  of  the  patellae  due  to  excessive  distension  of  the  femoro-patellar-tibial 
articular  capsule,  a,  Patella;  b,  femoro-tibial  articulation. 

as  I  know,  the  phenomenon  has  not  recurred  in  the  greatly  enlarged 
university  stud,  nor  in  the  immediate  vicinity.  The  foal  shown  in 
Fig.  190  was  born  and  bred  in  the  famous  Blue  Grass  region  of  Ken¬ 
tucky,  which,  according  to  the  breeders  of  fashionable  thoroughbreds, 
supplies  the  most  nutritious  natural  foods  of  any  area  in  America  or 
elsewhere.  The  mare  was  of  famous  pedigree  and  the  sire  commanded 
all  the  mares  he  could  serve  at  $2,000  for  the  service.  It  is  need- 
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less  to  state  that  the  mare  was  well  fed.  There  was  no  calcium  defi¬ 
ciency  in  the  soil,  the  limestone  cropping  out  on  the  surface,  heavily 
impregnated  with  phosphates.  So,  while  the  foal  was  badly  under¬ 
nourished,  it  was  not  because  of  any  known  deficiency  in  quality 
of  quantity  of  food  supplied  to  the  mare.  Finally  the  University 
of  Kentucky,  located  in  the  Blue  Grass  area,  has  given  special  em¬ 
phasis  in  both  animal  husbandry  and  veterinary  science  to  the  study 
of  the  breeding  of  race  horses,  and  so  far  as  known  the  feeding  and 
handling  of  the  mare  were  in  harmony  with  the  teaching  of  the  uni¬ 
versity. 

The  prognosis  is  hopeless.  One  of  the  four  foals  so  affected  at  Cor¬ 
nell  University  survived  and  could  perform  gentle  work.  It  had  de¬ 
fective  control  of  its  anterior  limbs,  and  extended  its  anterior  feet  in 
a  flail-like  manner  through  the  action  of  the  extensor  of  the  meta¬ 
carpus.  The  animal  was  unsaleable  except  as  a  cripple.  The  foal 
shown  in  Fig.  190  survived  and  was  sold  for  $100.00,  which  the 
buyer  refused  later  to  pay  on  the  ground  that  he  had  been  defrauded. 


Chapter  XXXVIII 


IMPACTION  OF  THE  LARGE  INTESTINES 
WITH  MECONIUM 

PHE  large  intestines  of  the  fetus  constitute  a  vast  cesspool  in 
^  which  are  stored  up,  for  the  duration  of  pregnancy,  all  those 
excreta  from  the  fetal  organs  not  readily  evacuated  by  the  placental 
route.  If  the  fetus  is  physiological,  no  part  of  the  meconium  is  known 
to  be  evacuated  through  the  fetal  anus.  Ideally  the  meconium  consists 
exclusively  of  non-toxic  and  non-irritant  particles  of  tissue-waste, 
along  with  bile  and  possibly  other  excretions  which  presumably  act 
to  prevent  decomposition. 

Pathologically  it  is  held  by  apparently  reliable  authorities  that  the 
uterine  cavity  of  non-pregnant  and  pregnant  females  alike  commonly 
harbor  bacteria  and  other  invaders,  largely  saprophytic  in  character, 
if  the  animal  be  in  vigorous  health.  Presumably  these  parasites  may 
penetrate  the  hurriedly  formed  fetal  membranes,  with  their  low 
powers  of  resistance,  reach  the  amniotic  cavity,  be  swallowed  by  the 
fetus  and  stored  as  a  constituent  of  the  meconium. 

Such  infections  of  the  pregnant  female  as  tuberculosis  pass 
through  the  placentae  and  invade  the  fetal  organs.  It  is  claimed  by- 
most  writers  that  Bacillus  abortus  is  regularly  swallowed  by  the  preg¬ 
nant  female,  reaches  her  blood  stream,  passes  through  the  placentae, 
and  finally  reaches  the  fetal  digestive  tract  and  becomes  a  part  of  the 
meconium.  According  to  the  best  available  sources,  the  meconium  of 
dairy  calves  commonly  contains  various  bacteria.  Apparently  the 
meconium  of  foals  has  not  been  significantly  studied. 

When  a  new-born  animal  swallows  milk,  it  also  swallows  bacteria. 
If  the  meconium  is  still  in  situ,  any  infections  the  milk  may  contain 
may  multiply  alike  in  both  milk  and  meconium:  any  invaders  which 
the  meconium  harbors  may  multiply  dangerously  in  the  milk  and  the 
meconium.  The  prompt  and  physiological  evacuation  of  the  meconium 
constitutes  a  highly  essential  guard  for  the  health  and  life  of  the 
young. 

The  equine  fetus  and  the  new-born  foal  show  a  marked  tendency 
to  the  impaction  of  the  large  intestines  with  meconium.  One  needs 
bear  in  mind  the  marked  physiological  difference  in  the  meconium 
of  equine  and  bovine  fetuses.  The  meconium  of  the  equine  fetus  is 
physiologically  dry  and  firm  as  compared  with  that  of  the  bovine 
young.  Diarrhea  is  common  in  the  bovine,  but  1  have  not  observed 
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it  in  the  equine  fetus;  in  contrast,  impaction  is  rare  in  the  bovine, 
and  common  in  the  equine  fetus.  The  incidence  of  impaction  and 
of  diarrhea  in  the  new-born  is  essentially  parallel  with  its  fre¬ 
quency  in  the  fetus.  It  is  difficult,  or  impossible,  to  show  that  me¬ 
conial  impaction  constitutes  a  definite  disease  in  the  equine  fetus.  It 
is  suggested,  however,  in  some  cases.  For  example,  the  foal  illustrated 
in  Fig.  190.  carried  in  utero  380  days,  was  born  with  an  enormous 
volume  of  meconium  impacted  in  the  large  intestine.  The  subject  has 
not  been  studied  from  this  viewpoint,  but  it  is  quite  logical  to  sur¬ 
mise.  until  otherwise  determined,  that  the  impaction  grows  as  the 
duration  of  pregnancy  is  prolonged,  not  fundamentally  because  of 
the  element  of  time  but  because  prolonged  gestation  is  pathological 
and  the  behavior  of  the  meconium  is  likewise  abnormal.  That  is  true 
of  diarrhea  in  the  bovine  fetus:  the  diseased  individual  expels  more 
meconium  into  the  amniotic  cavity  than  the  healthy  fetus  stores  in  its 
alimentary  canal,  but  that  by  no  means  empties  the  intestinal  canal 
of  the  diseased  fetus.  The  evidence  indicates  that  the  diseased  fetus 
produces  meconium  more  rapidly  than  the  healthy  one,  regardless 
of  the  duration  of  pregnancy. 

Stoss. ,v'  apparently  taking  a  different  view,  considers  the  impac¬ 
tion  as  a  post-natal  disease,  due  to  the  failure  of  the  colostrum  to  act 
as  a  cathartic,  or  to  other  causes  which  act  post-partum.  Stoss  is  gen¬ 
erally  correct  when  the  diagnosis  is  based  upon  clinical  evidences  of 
colic.  Generally  the  foal  takes  colostrum  or  milk  before  the  clinical 
onset  of  obstipation  colic.  That  fact  is  open  to  two  different  interpre¬ 
tations.  My  observations  lead  me  to  conclude  that  the  impaction  has 
become  established  during  fetal  life  and  that  the  post-natal  colic  is 
caused  by  the  decomposition  in  the  small  intestine  of  the  milk  con¬ 
sumed,  the  discharge  of  which  is  barred  by  the  impacted  meconial 
mass  which  has  long  existed. 

I  he  symptoms  are  those  of  obstipation  colic,  not  differing  mate¬ 
rially  from  those  observed  in  adult  horses.  The  colic  is  expressed  by 
rolling,  lying  down  and  getting  up,  kicking  at  the  belly,  and,  as  the 
disease  continues,  by  loss  of  appetite,  rapid  pulse  and  fever.  A  com¬ 
mon.  and  somewhat  pathognomonic  sign  is  that  the  foal  stands  in  an 
extremely  extended  position  with  the  anterior  limbs  extended  far 
forward  and  the  posterior  members  far  backward.  This  brings  the 
body  lower  than  normal,  which  is  further  accentuated  by  an  attitude 
of  lordosis. 

Almost  always  the  diagnosis  may  be  verified  if  the  impacted  mass 
is  palpated  by  inserting  a  linger  into  the  rectum.  Sometimes  the  me¬ 
conium  has  been  expelled  from  the  anal  end  of  the  rectum  and  an 
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impacted  mass  persists  far  forward,  beyond  palpation.  In  rare  cases, 
also,  there  occurs  atresia  of  the  colon,  as  described  by  Yamane2™ 
and  others,  and  already  discussed  in  Section  I.  This  causes  essentially 
the  same  symptoms,  except  that  the  rectum  is  necessarily  empty. 

I  he  prevention  of  the  clinical  evidences  of  the  disease  is  com¬ 
paratively  simple.  I  he  meconial  colic  is  so  common,  among  foals 
where  breeding  is  forced  and  genital  diseases  prevail,  that  each  foal 
should  be  regarded  as  potentially  liable  to  colic,  and  the  accumulated 
meconium  artificially  evacuated.  I  his  is  usually  easy  of  accomplish¬ 
ment  with  warm  enemas  of  physiological  salt  solution.  It  may  be 
safely  carried  out  by  an  intelligent  groom,  under  veterinary  direction. 
It  is  best  accomplished  with  an  ordinary  hospital  irrigator,  with  a 
soft  horse  catheter  substituted  for  the  regularly  supplied  rubber  tub¬ 
ing  with  hard  nozzle.  Only  a  small  amount  of  the  solution,  eight  to 
ten  ounces,  should  be  introduced  at  a  time,  the  aim  being  that  the 
enema  should  remain  in  the  rectum  for  fifteen  to  thirty  minutes, 
instead  of  being  hurriedly  expelled.  It  should  begin  as  early  as  prac¬ 
ticable  after  the  foal  is  born  and  may  be  repeated  hourly  until  the 
dry  meconium  is  expelled  and  followed  by  soft  yellow  excreta. 
Olive,  castor,  or  white  mineral  oil  may  be  substituted  for  the  saline 
solution.  Some  advocate  the  administration  of  four  to  eight  ounces 
of  castor  oil  per  mouth.  I  am  not  aware  that  it  is  dangerous. 

In  neglected  cases,  when  the  meconial  colic  has  become  estab¬ 
lished,  there  is  little  to  be  done  except  to  apply  with  greater  per¬ 
sistency  and  frequency  the  remedies  already  mentioned.  They  will 
not  always  succeed.  The  rectum  may  be  emptied  for  three  to  four 
feet  with  enemata,  without  great  difficulty,  but,  if  the  case  has  been 
too  long  neglected,  the  impaction  in  the  caecum  and  great  colon  may 
not  be  overcome  by  enemas.  Cathartics  given  per  mouth  may  not  be 
competent  to  overcome  the  atony  of  the  intestine. 

Meconial  impaction  occurs  rarely  in  the  bovine  fetus  and  is  car¬ 
ried  across  the  birthline  into  extra-uterine  life.  The  meconium,  as  I 
have  observed  it,  in  these  cases,  is  in  small  pellets  united  by  a  slender 
strand.  The  desiccation  apparently  occurs  in  the  small  intestine,  and 
moving  anal  wards,  the  meconial  cord  becomes  doubled  upon  itself  and 
closely  packed  in  the  rectum  and  colon.  Presumably,  such  impaction 
may  occur  in  any  species,  but  becomes  of  material  importance  only 
in  the  foal. 


Chapter  XXXIX 


THE  PHYSIOLOGY,  PATHOLOGY  AND  HYGIENE 
OF  THE  DIGESTIVE  SYSTEM  OF  THE 
NEW-BORN  YOUNG 

The  Artificial  Feeding  and  Handling  of  the  New-Born 

Diarrhea  of  the  Young.  White  Scours.  Calf  Scours,  etc. 

P\IARRHEA  of  the  new-born  causes  important  losses  in  all  spe- 
cies  of  herbivorous  domestic  animals;  it  runs  somewhat  parallel 
with  the  prevalence  of  sterility,  abortion,  retained  afterbirth  and  re¬ 
lated  phenomena,  and  reaches  its  maximum  virulence  in  dairy  calves. 
Fetal  diarrhea  is  prevalent  in  ruminants.  The  fetal  disease  is  carried 
across  the  birthline  in  some  individuals,  but  most  fetuses  which  suffer 
from  diarrhea  succumb  during  intra-uterine  life  and  are  aborted  or 
"born  dead.  I  have  described22  '  enzootic  diarrhea  in  lambs  in  a  herd 
where  abortion  raged.  The  aborts,  as  well  as  the  live  lambs,  were 
thickly  and  repulsively  covered  with  diarrheaic  feces.  Many  of  the 
ewes  refused  to  own  their  lambs  and  viciously  repulsed  them  when 
they  attempted  to  suck,  suggesting  that  the  lambs  were  disowned 
because  of  their  repulsively  filthy  condition.  In  the  past,  the  repulsion 
of  the  new-born  by  the  mother  has  been  largely  attributed  to  some 
psychic  disturbance  of  the  dam.  The  above  observations  invite  the 
hypothesis  that  perhaps  in  solitary  cases,  also,  the  repulsion  of  the 
young  is  dictated  by  repulsive  disease  of  the  latter,  and  may  offer 
an  explanation  for  cannibalisim  in  the  sow.  This  animal  regularly 
devours  the  fetal  membranes  of  her  young  and  completes  the  cleaning 
up  of  her  bed  by  eating  all  fetal  cadavers  which  she  has  expelled. 
It  seems  possible  that  she  might  also  devour  any  repulsively  diseased 
young.  I  he  herbivorous  mother  uniformly  licks  her  physiological 
young,  removing  all  fragments  of  fetal  membranes  and  leaving  it  dry 
and  clean.  It  is  not  at  all  surprising  that  the  ewes  repelled  the  dirty, 
diseased  young,  extremely  repulsive  alike  to  sight,  smell  or  taste. 
Physiologically  the  d  m  identifies  authentically  her  young,  appar¬ 
ently  by  smell;  when  seriously  diseasesd,  the  odor  can  no  longer  be 
authentic. 

Diarrhea  of  the  new-born  is  commonly  ascribed  to  postnatal 
errors  in  food  and  care.  In  a  way,  this  hypothesis  is  irrefutable.  It  is 
well,  however,  to  bear  in  mind  the  dual  causes  generally  operating 
antenatal  and  postnatal.  The  disease  prevails  most  abundantly  and 
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virulently  in  those  species  and  breeds  kept  under  extremely  artificial 
conditions  in  breeding,  feeding  and  handling,  all  of  which  are  most 
highly  concentrated  in  dairy  cattle.  In  highly  bred  dairy  cattle,  the 
diarrhea  of  new-born  calves  is  an  ever  present  and  highly  destructive 
peril ;  in  commercial  beef  herds  constantly  in  the  open  pasture,  it  is 
virtually  unknown. 

It  is  scarcely  justifiable  to  consume  space  with  a  description  of 
the  symptoms  of  diarrhea  in  general.  There  is  present  more  or  less 
copious  discharge  of  liquid  feces,  varying  in  color,  somewhat  accord¬ 
ing  to  species  and  environment.  Severe  diarrhea  in  calves  is  usually 
associated  with  diffuse  gaseous  decomposition  of  the  excreta,  the 
small  gas  bubbles  giving  to  the  discharge  a  pale  color — white  scours. 
The  discharges  are  viscid  and  irritant.  The  tail  and  buttocks  are 
smeared  over  with  feces,  followed  presently  by  denudation  of  the 
hair.  In  severe  cases  there  is  rapid  loss  of  flesh,  ending  frequently  in 
loss  of  appetite  and  death. 

As  in  many  maladies,  there  is  no  fixed  line  of  demarcation  between 
health  and  disease.  The  milder  cases  pass  by  imperceptible  grada¬ 
tions  into  such  evidences  of  disease  as  adhesive  feces  which  adhere  to 
the  tail  and  buttocks,  dry  rough  coat  and  pot-belly. 

As  already  stated,  diarrhea  in  dairy  calves  occupies  a  position  of 
great  economic  importance.  The  problem  is  a  complex  one  into  which 
many  factors  enter.  Some  of  the  principal  of  these  are: 

1.  The  weakness  of  the  fetus  and  the  invasion  of  its  digestive  tract 
by  infections.  Fetal  diarrhea  is  generally  present  in  abortion  and  the 
organisms  associated  therewith  are  most  frequently  identifiable  in 
the  alimentary  contents.  The  presence  of  bacteria  in  the  meconium 
is  not  confined  to  fetuses  suffering  from  diarrhea  or  other  identifiable 
disease.  For  example  Hagan7,i  recognized  bacteria  in  the  meconium 
of  apparently  healthy  new-born  calves  and  in  seemingly  physiological 
fetuses  in  the  abattoir.  It  appears  wholly  justifiable  to  conclude  that 
bacteria  common  to  the  uterine  cavity  of  the  non-pregnant  cow,  the 
utero-chorionic  space  of  the  gravid  uterus,  and  the  meconium  of 
apparently  healthy  fetuses  and  new-born  calves  may  become  path¬ 
ogenic  under  favorable  environment,  and  cause  disease. 

The  bacteria  are  swallowed  by  the  fetus  with  the  amniotic  fluid. 
This  may  be  regarded  as  parallel  with  the  general  view  of  the  post¬ 
natal  origin  of  diarrhea,  that  it  is  largely  caused  by  the  ingestion  of 
contaminated,  or  otherwise  unsuitable  food.  The  swallowing  of  the 
amniotic  tluid  by  the  fetus  is  the  means  by  which  the  fluid  is  kept 
free  from  disease  invaders,  as  well  as  from  hair,  mucus  and  other 
epithelial  debris.  The  bacteria,  when  imprisoned  in  the  meconium. 
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are  held  in  abeyance  except  when  the  numbers  or  virulence  get  out 
of  control. 

Any  bacterial  disease  of  the  fetal  membranes  constantly  imperils 
the  asepsis  of  the  meconium.  Thus  diarrhea  is  highly  probable  in 
cases  ol  retained  afterbirth  and  of  abbreviated  or  prolonged  gesta¬ 
tion.  Casual  reading  of  the  literature  reveals  statements  that  a  cow 
gave  birth  to  a  healthy  calf  and  had  retained  afterbirth:  that  a 
fetus  was  healthy  despite  the  fact  that  its  most  essential  organ  was 
diseased!  I  he  hypothesis  is  indefensible  from  the  standpoint  of 
either  logic  or  clinical  observation. 

2.  The  food  supply  to  the  dairy  calf  is  abnormal.  By  means  of 
selection,  feeding,  and  handling,  the  quantity  of  milk  has  been  multi¬ 
plied  many  times,  and  in  some  breeds,  such  as  the  Jerseys  and  Guern- 
seys,  the  ratio  of  butter-fat  has  been  advanced.  If  the  calf  is  left  with 
the  cow,  it  is  free  to  over-eat  and  doubtless  does  so.  This  is  not  for 
long.  1  hen  it  is  taken  from  the  cow  and  fed  artificially,  with  an  end¬ 
less  train  of  dangers. 

T  he  amount  of  milk  available  to  the  new-born  equine  or  bovine 
voung  under  primitive  conditions  is  unknown.  1  he  ordinary  mare 
certainly  supplies  a  rather  limited  quantity  of  milk  of  very  low  solid 
content,  as  related  to  the  body  weight  of  the  foal.  The  volume  of  milk 
supplied  by  an  ordinary  beef  cow,  living  on  the  usual  pasture,  is  not 
known,  but  since  it  is  certainly  quite  limited,  overfeeding  of  the 
new-born  is  largely  excluded.  The  fetal  digestive  system  has  not  been 
extensively  studied.  1  he  principal  known  facts  are  that  the  fetus 
constantly  and  rapidly  swallows  its  amniotic  fluid  with  any  solids 
which  may  be  suspended  in  it,  and  that  the  liquid  portions  are 
promptly  absorbed  from  the  alimentary  tract  and  thrown  into  the 
lymph  and  blood  streams  to  go  to  the  placenta  for  desirable  changes: 
the  amniotic  fluid  is  an  integral  part  of  the  fetal  circulatory 
system. 

When  birth  occurs  this  important  part  of  the  fetal  circulation  is 
abandoned,  the  digestive  system  expels  the  stored  meconium,  and 
the  new  function  of  taking  food  in  the  form  of  milk  is  initiated.  The 
colostrum,  or  first  milk,  differs  in  its  constituents  from  the  milk  se¬ 
creted  later.  Great  emphasis  has  been  placed  upon  the  desirability  or 
necessity  that  the  young  calf  shall  get  the  colostrum  because  it  acts 
as  a  purgative  and  causes  the  prompt  expulsion  of  the  meconium.  No 
exception  is  made  for  the  calf  born  with  diarrhea.  The  purgative  or 
laxative  substance  contained  in  the  colostrum  has  not  been  identified 
and  there  is  no  proof  that  the  colostrum  possesses  any  purgative  or 
laxative  power.  The  foal,  regularly  getting  all  the  colostrum  from  its 


596  Pathology  of  the  Digestive  System 

dam,  suffers  most  severely  of  all  animals  from  meconial  impaction 
and  colic. 

Occasionally  a  calf  becomes  lost  just  after  birth,  presumably  be¬ 
fore  it  has  sucked,  and  is  not  found  for  a  number  of  days,  when  it  has 
expelled  its  meconium  without  having  tasted  colostrum.  Or,  as  in  a 
number  of  my  cases,  a  calf  has  been  removed  from  a  dying  cow 
by  cesarean  section  and  the  orphan  does  well  although  it  receives  no 
colostrum.  Rarely  a  dairy  cow  is  a  persistent  milker  so  that  no  oppor¬ 
tunity  is  given  for  the  formation  of  colostrum,  but  her  calves  do 
well.  Sometimes  the  farmer  errs  in  his  records  and  milks  his  cow 
through  pregnancy.  If  the  cow,  nevertheless,  secretes  colostrum,  it 
does  not  physic  those  persons  who  drink  it,  and  the  calf  does  well. 
Naturally  the  calf  obtains  colostrum  and,  if  physiological,  thrives 
upon  it,  but  it  is  not  wholly  clear  why  its  value  should  be  so  empha¬ 
sized  over  that  of  milk. 

3.  The  artificial  feeding  of  the  calf  subjects  it  to  a  multitude  of 
dangers  largely  absent  in  other  species  of  animals.  The  artificiality 
includes:  the  amount  of  milk;  the  intervals  at  which  it  is  fed:  the 
temperature  of  the  milk  at  feeding;  the  cleanliness  of  the  milk  and 
milk  vessel:  the  substitution  of  skimmed,  for  whole  milk;  the  substi¬ 
tution  of  other  foods  for  milk,  etc. 

4.  Dairy  cattle  are  more  closely  housed  than  other  animals,  al¬ 
though  normally  cattle  are  the  least  gregarious.  Dairy  cows  are  kept 
in  the  closest  confinement,  by  the  stanchion  method,  of  any  breed  or 
species.  Dairy  calves,  for  commercial  reasons,  are  largely  born  dur¬ 
ing  winter  and  early  spring,  when  the  close  confinement  of  the  cows 
in  the  stanchions  has  lowered  their  vigor  and  intensified  utero-fetal 
disease.  Dairy  calves  are  even  more  closely  confined  than  their  dams: 
they  are  stabled  in  winter  to  protect  them  from  cold  and  during  the 
summer  to  shield  them  from  dies.  The  stables  in  many  cases  are 
colder  in  winter  than  out  of  doors  and  in  the  summer  season  the  dies 
are  often  worse  in  the  stable  than  outside.  They  are  denied  sunlight, 
open  air,  and  physical  exercise.  The  stabling  deprives  them  usually 
of  their  most  valuable  food,  next  to  milk,  green  grass. 

5.  The  close  confinement  of  cows  and  calves  advances  the  virulence 
of  bacteria,  protozoa,  and  viruses  which  may  regularly  exist  as  non- 
pathogenic  residents  until  they  become  destructive  contagions,  read¬ 
ily  transmissible  by  close  contact  and  through  their  food  from 
common  containers. 

So  dairy  calves  have  calf  scours.  With  the  diarrhea  are  associated 
pneumonia,  arthritis,  and  other  phenomena.  The  symptoms  of  diar¬ 
rhea  of  the  new-born  in  general  have  been  briefly  described  above. 
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It  is  well  to  add  that,  according  to  my  observations  in  the  one  herd  al¬ 
ready  cited,  there  was  one  tell-tale  symptom  which  forewarned  of 
the  approaching  storm,  before  the  calf  showed  any  diarrhea,  loss  of 
appetite  or  distress.  1  he  calves  were  kept  in  individual  pens  upon 
clean,  short-cropped  grass  and  moved  daily.  Under  these  conditions 
there  appeared,  as  a  danger  signal,  droplets  or  streaks  of  blood  in 
the  feces.  1  his  cannot  usually  be  observed  in  stable  calves;  and 
when  two  or  more  calves  are  kept  in  one  enclosure,  the  identification 
of  the  calf  from  which  the  blood-stained  feces  came  is  difficult  or 
impossible.  The  blood-stained  feces  may  possibly  have  been  owing  to 
the  type  of  infection  prevailing.  I  find  no  record  upon  this  point  by 
other  observers. 

I  he  infections  involved  are  apparently  legion.  A  long  list  of  bac¬ 
teria  have  been  described  by  various  writers,  and  to  these  one  pro- 
tozoon,  coccidia,  has  been  added. 

Nowhere  has  high-pressure  dairying  outrun  veterinary  science 
more  disastrously  than  in  the  field  of  calf  diarrhea.  The  field  is  a 
complex  one.  Some  of  the  outstanding  causes  have  been  briefly  men¬ 
tioned  above.  Each  of  these  is  difficult  to  adjust  because  remedies 
suggested  are  in  conflict  with  what  the  dairyman  regards  as  eco¬ 
nomic  necessity;  or  long  prevalent  prejudices  are  too  firmly  rooted 
to  make  changes  possible. 

Each  dairy  calf  should  be  regarded  as  a  potential  victim  of  diar¬ 
rhea  and  the  best  available  prophylactic  measures  employed.  The 
peril  is  intensified  by  each  and  every  abnormality  involving  its  ante¬ 
natal  life.  Bull  2  in  Table  II,  writh  badly  diseased  genital  organs,  as 
shown  in  Tig.  138,  showing  a  high  abortion  rate  in  his  pregnancies, 
much  metritis  and  a  subnormal  duration  of  pregnancies,  inevitably 
begot  only  weak  calves.  1  he  prevention  of  diarrhea  in  his  calves 
dictated  the  killing  of  the  bull  and  active  preventive  measures  against 
calf  scours  immediately  the  calf  was  born.  So  with  the  bull  illus¬ 
trated  in  Tig.  139,  with  disastrously  low  duration  of  pregnancy  and 
the  high  incidence  of  retained  afterbirth,  diarrhea  was  to  be  expected. 
The  same  law  applies  to  the  cow:  if  she  has  suffered  from  sterility, 
abortion,  or  retained  afterbirth,  diarrhea  in  her  living  calves  is  to 
be  anticipated. 

Here  it  would  seem  prudent  to  break  with  the  universal  idea  that 
the  calf  should  be  left  free  and  undisturbed  with  the  cow  for  twelve, 
twenty-four,  or  more  hours  and  be  permitted  to  partake  freely  and 
abundantly  of  the  colostrum.  It  is  almost  universally  urged  that,  if 
the  Ccdf  is  weak  (sick)  and  cannot  get  up,  it  be  aided  to  rise,  carried 
to  the  udder,  and  the  teat  pushed  into  its  mouth.  Or  if  vet  more 
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seriously  sick  so  that  it  cannot  hold  up  its  head,  when  its  body  is 
raised,  colostrum  must  be  hurriedly  drawn  and  forced  down  the  sick 
calf  as  a  remedy  for  the  infectious  and  toxic  substances  which  it  has 
carried  across  the  birthline.  It  is  idle  to  question  the  value  of  any  food 
which  may  be  swallowed,  digested,  and  assimilated  by  the  sick  calf, 
but  such  a  calf  is  not  usually  competent  to  digest  and  assimilate  food. 
My  view,  based  upon  clinical  experience,  is  that  such  calves  should 
not  be  allowed  to  be  with  their  dams  without  interference,  but  in¬ 
stead  should  be  actively  handled  as  diseased  animals.  I  would  not 
deprive  them  entirely  of  colostrum,  but  would  limit  the  volume — one- 
half  to  one  pound,  mixed  with  an  equal  volume  of  limewater,  to  which 
I  would  add  three  (for  Jersey  or  Guernsey  calves)  or  four  ounces 
(for  Holstein  calves)  of  castor  oil.  The  castor  oil  will  generally  im¬ 
press  the  dairyman  as  a  violent  cathartic,  but  I  have  not  been  able 
to  see  that  it  acted  even  as  a  laxative:  its  action  appears  to  be  anti¬ 
septic.  The  precise  action  of  the  limewater  is  not  fully  known.  It 
doubles  the  water  content  of  the  milk  and  lowers  the  ratio  of  fat. 
The  lime  water  emulsifies  the  fat,  and  presumably  favors  thereby  its 
digestion  and  assimilation. 

With  the  modification  just  mentioned.  I  would  follow  the  usual 
custom  of  leaving  the  calf  undisturbed  with  its  dam  for  twelve  to 
twenty-four  hours  and  would  then  cause  it  to  fast  for  an  equal  length 
of  time.  Then  as  the  first  feed — the  calf  being  apparently  healthy  and 
hence  not  yet  fed  artificially — I  would  give  one  pound  each  of  milk 
and  limewater  with  four  ounces  of  castor  oil,  already  mentioned. 
Thereafter  my  experience  teaches  that  one  pound  each  of  milk  and 
limewater  twice  daily  is  ample  food  for  the  first  week  of  life  for  a 
Holstein  or  other  large  calf — about  one  per  cent  of  the  body  weight 
of  the  calf  at  each  feed.  This  is  in  conflict  with  the  general  teaching. 
Most  writers  advise  two  to  three  times  this  amount.  In  my  experience 
the  above  ration  induces  rapid  growth,  and  the  calf  is  very  vigorous 
and  playful.  There  is  no  pot-belly,  nor  is  the  calf  gaunt.  The  abdomen 
is  of  even  contour,  as  indicated  in  Fig.  35,  and  the  hair  retains  the 
brilliant  luster  present  at  birth. 

The  stomach  of  the  new-born  is  small.  The  calf  when  artificially 
fed  and  compelled  to  go  without  milk  for  ten,  twelve,  or  more  hours, 
becomes  abnormally  hungry  and  if  offered  a  large  volume  of  milk 
will  naturally  overeat.  When  four  to  six  pounds  of  milk  are  given  a 
hungry  calf,  it  does  not  have  room  in  its  stomach  in  which  the  milk 
may  be  held  pending  the  normal  digestive  action  of  the  gastric  juice. 
The  rumen  is  extremely  small  and  primitive.  Fluid  foods  apparently 
pass  by  the  rumen  directly  into  the  abomasum.  If  the  volume  of  milk 
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swallowed  exceeds  the  capacity  of  the  true  stomach,  it  must  back  up 
into  the  rumen  or  pass  the  pylorus  into  the  small  intestines.  In  the 
first  case  the  gastric  digestion  is  delayed;  in  the  latter  it  is  omitted. 
Opinions  may  differ  regarding  the  importance  of  gastric  digestion, 
but  when  the  dairyman  wishes  to  make  cheese,  he  relies  upon  rennet 
from  the  calf. 

following  significant  clinical  experience,  I  have  been  profoundly 
impressed  by  the  results  of  the  above  plan  of  restricting  the  volume 
of  milk,  during  the  first  week  in  the  life  of  the  dairy  calf,  to  one  pound 
each  of  milk  (or  colostrum)  and  limewater,  twice  daily.  The  calves 
git \\  more  rapidly,  and  showed  the  highest  degree  of  vigor  that  I 
have  observed  under  any  method  of  artificial  feeding. 

Although  my  observations2  "  were  published  in  1935,  and  repeated 
smee,  the  plan  has  apparently  aroused  no  interest,  and  no  public 
comment  has  appeared,  either  in  approval  or  disapproval.  It  has  for 
so  long  been  held,  virtually  without  dissent,  that  the  new-born  dairy 
calf  requires  a  daily  allowance  of  milk  equal  to  ten  percent  of  its 
body  weight,  that  discussion  seems  out  of  order,,  regardless  of  the 
fact  that  the  dairy  calf  suffers  by  far  the  highest  mortality,  during 
the  first  few  weeks  of  its  extrauterine  life,  of  anv  breed  or  species  of 
mammal. 


The  plan  recommended  above  departs  too  radically  from  firmly 
established  beliefs  to  justify  its  adoption  without  careful  investiga¬ 
tion.  Dairymen  complain  of  the  cost  of  milk-feeding  of  calves.  The 
proposed  plan  reduces  this  cost  by  80  percent.  Fortunately  the 
method  may  be  adequately  tested,  at  trivial  cost,  bv  selecting  for 
experiment  a  few  bull  calves  of  low  value. 

Th<  milk  should  be  clean.  I  he  milk  is  more  digestible  and  less  in¬ 
clined  to  cause  diarrhea  if  fed  raw.  If  tuberculosis  exists  in  the  herd, 
the  milk  needs  be  pasteurized.  There  may  be  other  diseases  of  the 
cow  which  render  pasteurization  advisable.  Septic  sore  throat, 
typhoid  fever,  and  other  human  diseases  in  which  the  milk  serves  as 
a  carrier  are  not  known  to  be  transmitted  to  calves.  It  is  stated  that 
Bacillus  abortus  infection  is  transmitted  to  young  calves  by  milk. 
Most  writers  hold  that  the  infection  is  later  eliminated  and  the  calf 
arrives  at  breeding  age  in  a  healthy  condition.  This  view  is  in  har¬ 
mony  with  the  modern  advocacy  of  calf  hood  vaccination  In  re¬ 
searches,  however,  made  in  1913-1914  in  a  herd  saturated  with 
Bacillus  abortus  I  found2  that  the  infection,  according  to  the  agglu¬ 
tination  test,  Table  XIII,  persisted  from  early  calfhood  until  the 
eifers  conceived  and  aborted.  That  does  not  settle  the  problem. 

I  he  animals  named  were  out  of  sick  cows;  they  were  imprudently 
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fed;  they  were  reared  under  pesthouse  conditions  and  had  abundant 
reasons  for  breeding  badly  aside  from  the  abortion  bacilli  consumed 
with  their  milk.  There  is  no  conclusive  proof  that  an  otherwise  healthy 
calf,  grown  under  prudent  rules,  is  liable  to  suffer  materially  from 
abortion  bacilli  in  the  milk. 

Some  writers  express  the  opinion  that  the  milk  from  a  cow  suffering 
from  mastitis  may  cause  diarrhea  in  calves;  they  fail  to  submit  data 
showing  the  peril.  Logically  it  would  appear  to  be  dangerous. 

The  calves  shown  in  Fig.  35  were  in  a  herd  where  sterility,  abor¬ 
tion,  and  retained  afterbirth  were  raging  at  the  time.  The  calving 
cows  and  heifers,  with  the  calves,  were  kept  distant  from  the  dairy 
herd.  The  calves  were  fed  the  milk  from  those  cows  deemed  unfit  to 
go  into  the  dairy — those  suffering  from  retained  afterbirth,  metritis, 
vaginitis,  etc.  The  milk  drawn  from  these  diseased  cows,  without 
special  precautions  of  washing  or  disinfecting  the  udders  was  im¬ 
mediately  carried  to  the  near-by  calves  and  fed  without  pasteuriza¬ 
tion.  They  were  as  healthy  and  vigorous  calves  as  I  have  seen  in  any 
country  or  under  any  plan  of  feeding  (see  page  598). 

The  confinement  of  calves  in  the  stable  should  be  reduced  to  the 
available  minimum.  Next  to  adequate  food,  the  greatest  bulwarks  of 
health  are  sunlight,  pure  air,  and  abundant  exercise.  These  are  not 
attainable  in  stables.  Dairymen  in  temperate  climates  have  come  to 
believe  that  dairy  calves  must  be  kept  in  the  stable  in  winter  to  avoid 
freezing  and  in  summer  to  avoid  flies.  My  observations,  in  regions 
where  dairying  was  not  a  commercial  objective  and  milk  for  family 
use  was  obtained  from  cows  largely  used  for  beef  production,  taught 
me  that  if  a  cow  calved  in  the  open  with  the  temperature  at  or  below 
zero  F.  the  calf  was  liable  to  lose  its  tail  and  ears  from  freezing  but 
retained  its  life.  When  a  few  weeks  old,  zero,  or  sub-zero  weather  had 
no  perils  for  them,  so  long  as  they  had  plenty  of  food  and  some  shelter 
against  the  force  of  the  wind — a  shed,  a  stack  of  straw,  a  wall,  etc. 
Such  extreme  exposure  to  cold  is  not  advocated,  but  the  facts  indicate 
that  the  general  view  that  young  calves  must  be  constantly  stabled 
in  winter  is  entirely  too  radical  and  is  injurious  to  their  health. 

As  to  the  other  claim,  that  calves  must  be  kept  in  a  dark  stable 
during  summer  to  protect  them  from  Hies,  my  experience  most  em¬ 
phatically  teaches  that  close  confinement  is  infinitely  worse  than  fly 
bites.  The  calves  in  Fig.  35  were  in  the  tropics,  with  a  perpetual  fly 
season  and  an  abundance  of  flies  not  seen  in  dreams  by  dairymen  in 
temperate  climates.  The  amazing  observation  was  that  the  Hies 
caused  no  readily  recognizable  harm.  Especially  the  young  calves, 
with  their  highly  resilient,  vigorous  bodies,  suffered  no  great  annoy- 
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ance.  I  hey  suffered  far  less  from  the  llies  than  any  group  of  calves 
1  have  observed  in  the  best  kept  stables  in  temperate  climates.  The 
llies  worked  chiefly  upon  adult  cattle  with  less  flexible  bodies,  and 
especially  concentrated  their  attacks  upon  the  necks  and  shoulders  of 
the  bulls,  with  their  thick,  laterally  immobile  necks.  If  a  calf  were 
sick,  however,  it  made  a  feasting  center  for  the  llies  under  the  pre¬ 
vailing  law  that  parasites  love  a  defenseless  host. 

New-born  dairy  calves  should  be  isolated.  There  is  no  more  valu¬ 
able  method  known  for  the  control  of  disease  due  to  contact,  when 
the  peril  is  limited  to  a  comparatively  brief  period.  The  isolation  is 
relatively  inexpensive. 

One  of  the  grossest  and  most  indefensible  violations  of  established 
hygienic  laws  is  the  communal  feeding  vessels  for  young  dairy  calves. 
A  sick  calf,  fed  its  milk  ration  from  a  pail,  pollutes  the  vessel  thor¬ 
oughly  from  its  mouth  and  nostrils.  Some  milk  is  left  in  the  pail,  more 
is  added,  and  calf  after  calf  is  exposed  to  any  and  all  infections  car¬ 
ried  by  all  the  calves  previously  fed.  The  cost  of  feeding  vessels  is 
not  great,  and  if  one  is  feeding  ten  calves,  the  wear  upon  one  pail  for 
feeding  the  ten  will  be  about  ten  times  as  great  as  if  each  calf  were 
fed  from  an  individual  vessel.  The  pails  should  be  sterilized  after 
each  feeding,  should  ordinarily  be  kept  out  of  doors  or  in  a  thoroughly 
clean  enclosure,  and  should  be  kept  inverted,  not  nested. 

Physical  isolation  is  essentially  impossible  in  the  stable,  but  should 
be  as  closely  approached  as  possible  where  the  calves  can  not  be  kept 
out  of  doors.  1  he  isolation  is  especially  desirable  during  the  first 
month.  I  he  most  effective  method  I  have  seen,  when  the  calves  can 
be  kept  out  of  doors,  is  by  the  light,  portable  pen.  For  this  pur¬ 
pose  I  have  used  a  pen  6x8  feet,  3.5  feet  high.  It  consists  of  four 
2x4  posts  with  1  x  4-inch  boards  at  top  and  bottom.  The  enclosure  is 
completed  by  means  of  poultry  wire  filling  the  space  between  the  top 
and  bottom  boards.  Protection  against  hot  sun  and  snow  and  rain 
may  be  secured  by  means  of  a  4  x  8-foot  flat  roof  laid  across  one 
end  of  the  pen.  and  the  protection  against  cold  winds  may  be  secured 
by  the  use  of  a  similar  shield  placed  upon  the  windward  side.  The 
calf  then  has  protection  against  wind,  rain,  or  hot  sun,  and  has  ade¬ 
quate  room  for  play. 

Such  a  pen  located  upon  a  clean  lawn,  and  moved  daily  to  new 
ground,  assures  cleanliness.  In  the  absence  of  any  bedding,  the  feces 
expelled  by  the  calf  are  in  plain  view  and  any  blood  streaks  or  other 
signal  of  impending  diarrhea  are  at  once  discovered.  The  calf  being 
alone,  there  is  no  question  of  the  identity  of  the  feces.  Under  this 
plan  there  is  no  rubbish  or  indigestible  substances  which  the  calf 
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may  swallow,  and  hence  no  occasion  for  the  use  of  a  muzzle.  The 
pens  are  inexpensive  to  make  and  distinctly  economical  in  mainte¬ 
nance.  I  he  pens  cost  little  more  than  a  muzzle,  which  our  best  ob¬ 
servers  deem  essential  in  the  stabled  calf.  The  moving  of  the  pen  for 
a  distance  of  six  feet  daily  requires  less  than  a  minute.  The  cost  of 
bedding  material  and  of  labor  involved  in  changing  the  bedding  and 
of  grooming  or  cleansing  dirty  calves  is  wholly  eliminated.  It  is  far 
more  economical  than  keeping  the  calf  in  the  stable,  even  though  the 
change  to  the  pens  leaves  the  stable  vacant.  Finally,  when  inclement 
weather  compels  the  placing  of  the  calves  in  the  stable,  the  latter, 
with  proper  care,  is  clean  and  in  better  condition  for  occupation. 

7  he  calf  should  not  be  permitted  to  cat  or  swallow  filth  or  indigest¬ 
ible  food.  The  early  separation  of  the  dairy  calf  from  its  mother 
throws  its  natural  instincts  out  of  balance.  One  of  the  first  and  most 
pernicious  results  of  any  disturbance  in  its  digestive  functions  is  the 
eating  or  swallowing  of  indigestible  objects.  When  running  free  in 
a  paddock,  dairy  calves  will  pick  up  and  swallow  dry  grass,  weeds, 
feces  of  horses,  swine,  cattle,  or  other  animals,  pieces  of  metal,  wood, 
or  fabrics  of  any  kind.  If  in  the  stable,  the  least  disturbance  in  diges¬ 
tion  causes  the  calf  to  swallow  bedding.  Some  dairymen  offer  hay  to 
calves  when  but  a  few  days  old,  before  their  rumen  is  ready  to  func¬ 
tion  or  the  digestive  tract  is  ready  to  accept  it  with  safety.  Natural 
reproduction  is  so  adjusted  that  cows  calve  in  the  springtime,  when 
tender  grass  is  available,  which  the  calf  may  nibble  with  safety,  when 
a  few  days  old. 

DdalF"'  strongly  advises  the  use  of  the  muzzle  in  the  stabled  calf. 
Its  value  is  undeniable  in  these,  but,  as  stated  above,  is  superfluous 
when  calves  are  kept  out  of  doors  in  portable  pens  on  a  clean  lawn. 
As  early  as  1909  I231  had  advised  the  use  of  the  muzzle  on  foals  or 
calves  discovered  eating  bedding  or  rubbish.  In  the  stable,  no  calf 
of  material  value  should  be  permitted  to  go  without  a  muzzle  during 
its  first  thirty  days. 

Artificial  foods  for  dairy  calves  are  recommended  by  influential 
writers.  The  dairy  industry  loudly  proclaims  that  cow’s  milk  is  the 
best  and  cheapest  food  for  the  sustenance  of  children  and  for  many 
other  persons.  The  dairyman  then  performs  an  about-face  and  claims 
that  calves  may  be  grown  more  economically  and  quite  as  healthfully 
upon  other  food-stuffs  than  milk.  Unfortunately  he  can  partly  defend 
this  claim.  Dairy  calves,  fed  upon  this  highly  lauded  milk,  suffer 
more  alimentary  disease  and  death  than  any  other  known  new-born 
mammals.  It  is  the  abuse,  not  the  use  of  cow’s  milk  as  calf  food 
which  brings  the  disaster.  The  actual  value  of  artificial  foods  for 
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young  calves  can  not  be  authentically  determined  by  the  rate  of 
growth.  1  he  value  of  a  dairy  calf  must  be  finally  computed  upon  its 
longevity,  fertility,  and  in  case  of  a  heifer,  her  dairying  efficiency. 

In  the  above  plan  for  feeding  calves,  the  ration  of  one  pound  each 
ot  milk  and  lime  water  twice  daily  is  continued  for  a  week.  The  milk 
ration  may  then  be  gradually  advanced  by  four  to  eight  ounces  per 
day.  until  eight  or  ten  per  cent  of  the  body  weight  per  day  has  been 
reached.  Close  watch  of  the  feces  should  be  kept,  and,  should  blood 
stains  or  other  signs  of  disorder  appear,  the  ration  should  be  imme¬ 
diately  returned  to  the  original  feed  of  one  pound  each  of  milk  and 
lime  water  with  four  ounces  castor  oil.  I  his  is  rarely  needed  if  the 
recommended  ration  is  closely  followed,  and  the  calf  is  prevented 
from  eating  rubbish. 


\\  hen  one  month  old.  separated  milk  may  be  partly  substituted 
for  whole  milk.  If  in  the  portable  pens  the  calves  will  usually  have 
grass  available  and  will  have  become  accustomed  to  eating  it  mod¬ 
erately.  T  his  should  always  precede  any  offering  of  hay  or  grain. 
These  latter  call  for  rumination,  and  the  rumen  develops  slowly. 
During  winter,  when  grass  is  not  available,  its  best  substitute  is  car¬ 
rots,  turnips,  cabbage,  or  other  succulent  foods.  Gradually  small 
quantities  of  ground  oats  or  other  grain  may  be  allowed,  with  the 
least  woody  type  of  hay,  such  as  early  cut  clover  or  alfalfa. 

I  he  amount  of  food  should  be  carefully  limited  until  the  calf  has 
reached  six  to  twelve  months  of  age.  Whenever  the  amount  exceeds 
the  needs,  loss  of  vigor  follows  and  disease  is  invited.  The  constant 
aim  should  be  to  maintain  the  degree  of  health  illustrated  in  Figures 
32,  34,  and  35,  and  to  escape  the  rough  coat  and  pot  belly  of  Figs. 
31  and  33.  Constant  watch  is  to  be  kept  upon  the  character  of  the 
feces.  Should  symptoms  of  diarrhea  develop,  it  should  be  handled  at 
once  with  vigor.  More  frequently,  after  the  first  few  weeks,  the  chief 
signal  of  low  vigor,  due  to  errors  in  feeding,  is  the  adhesiveness  of 
the  feces.  Small  fecal  masses  adhere  to  the  tail  and  to  the  hairs 
about  the  anus  and  vulva.  This  generally  passes  unnoted,  but  it 
means  much  for  the  eventual  value  of  the  animal.  It  is  to  be  borne  in 
mind  that,  during  the  first  six  months,  the  reproductive  system  is 
undergoing  its  functional  development  and  that,  unless  the  health 
of  the  calf  is  maintained  upon  a  high  level  during  this  period,  it  can 
not  become  a  notably  efficient  adult. 


Diarrhea  is  variously  handled.  I  have  employed  a  long  list  of 
remedies  or  alleged  remedies.  In  my  most  recent  experience  I  have 
adhered  to  the  plan  above  described  as  prophylactic.  The  primary 
consideration  is  to  first  of  all  withdraw  food  to  a  sufficient  degree 
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that  it  shall  not  constitute  a  burden.  Few  writers  emphasize  this 
necessity.  It  should  be  clear  that  the  introduction  of  a  large  quantity 
of  food,  in  addition  to  that  already  present  in  the  alimentary  tract, 
merely  adds  to  the  load  which  is  already  threatening  the  health  or 
life  of  the  calf.  Unless  prudent  precautions  are  taken,  the  added 
food  also  decomposes.  Hence  the  liberal  allowance  of  food  does  not 
afford  nutrition,  but  aggravates  the  malady.  The  commercial  anti¬ 
calf  scours  serum  acts  beneficially  as  a  prophylactic  and  as  a  curative 
agent,  but  in  my  later  experience  its  use  has  appeared  quite  super¬ 
fluous.  Similarly  good  results  are  reported  from  the  subcutaneous 
administration  of  50  to  100  cc.  of  dam’s  blood. 

Calf  Pneumonia 

Calf  pneumonia.  Pneumonia  is  a  common  complication  of  diar¬ 
rhea  in  calves,  especially  in  persistent  cases  of  medium  severity.  A 
second  type  is  observed  and  described,  not  notably  associated  with 
diarrhea  and  attacking  the  calves  at  three  to  six  weeks  or  later. 
Writers  do  not  deny,  however,  that  diarrhea  accompanies  the  pneu¬ 
monia.  Sanders1715  describes  pneumonia  as  observed  in  dairy  calves  in 
Florida  with  a  mortality  of  fifty  to  seventy  per  cent.  He  does  not 
state  that  they  were  stabled,  but  does  say  that  they  were  artificially 
fed.  There  were  present  the  usual  symptoms  of  pneumonia — acceler¬ 
ated  breathing,  cough,  nasal  discharge,  etc. — and  with  these  was 
persistent  fetid  diarrhea.  Pneumonia  recurs  year  after  year  in  given 
herds,  and  various  bacteria  are  found.  It  is  not  clear  that  the  bacteria 
found  differ  notably  from  those  normally  occurring  in  the  intestinal 
tract.  In  discussing  Sander’s  contribution,  Roberts  states  that  in  his 
observations,  in  Brazil,  Puerto  Rico,  and  the  Dominican  Republic, 
pneumonia  is  highly  prevalent  in  purebred  and  grade  dairy  calves. 
It  is  not  observed  in  native  cattle  nor  in  cattle  running  free  in  pasture. 
The  cows  in  the  affected  herds  were  milked  but  once  daily,  and  the 
calves  were  permitted  to  suck  the  dams  before  milking.  The  calves 
were  confined  in  unsanitary  buildings.  Inevitably  they  were  ab¬ 
normally  hungry  and  ate  hastily  and  excessively. 

Diarrhea  and  pneumonia  occur  but  rarely  in  other  than  dairy 
calves.  In  dairy  herds  under  my  observation,  where  the  calves  were 
constantly  at  pasture  and  were  permitted  to  suck  their  dams  twice 
daily,  neither  diarrhea  nor  pneumonia  has  ever  been  seen.  UdalP" 
in  describing  calf  pneumonia,  does  not  directly  state  that  the  calves 
are  free  from  diarrhea.  He  does  say  that  it  is  virtually  confined  to 
stabled  calves. 

The  stabling  and  artificial  feeding  of  dairy  calves  are  usually  insep¬ 
arably  linked,  but  this  is  not  always  true.  In  the  large  Holstein  herd 
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which  I  studied  in  the  tropics'"  the  calves  were  never  stabled.  Vet 
diarrhea  and  pneumonia  prevailed  under  the  common  method  of 
feeding.  I  he  avoidance  of  diarrhea  and  pneumonia  calls  for  the 
recognition  of  at  least  three  basic  factors:  the  calf  needs  be  healthy 
at  birth  (physiological  duration  of  pregnancy,  absence  of  dystocia, 
retained  afterbirth,  etc.);  the  evils  of  stabling  should  be  eliminated; 
and  the  feeding  must  be  effectively  controlled. 

Necrotic  stomatitis  is  occasionally  observed  in  association  with 
diarrhea  and  pneumonia  and  is  attributed  to  Actinomyces  nccrophor- 
us.  It  is  characterized  by  necrotic  erodent  ulcers  in  the  mouth,  which, 
along  with  diarrhea,  rapidly  exhaust  the  strength  of  the  animal.  The 
calf  shows  a  pernicious  tendency  to  swallow  indigestible  substances 
greatly  aggravating  the  disease.  A  calf  in  my  clinic  died  from  the 
malady,  and  the  autopsy  revealed  the  presence  in  the  alimentary  tract 
of  large  volumes  of  bedding  shavings.  It  was  followed  a  few  days 
late:  b\  a  second  calf  from  the  same  stable.  Forewarned,  I  directed 
that  no  bedding  be  used.  The  students  assigned  to  the  case  swabbed 
the  ulcers  in  the  mouth  with  absorbent  cotton.  Autopsy  revealed  that 

all  the  cotton  used  had  been  dropped  on  the  floor  and  swallowed  bv 
the  calf. 

I  here  is  virtually  no  end  to  the  complications  of  diarrhea  and 
pneumonia.  Skeletal  disease,  which  may  as  well  be  called  rachitis 
not  infrequently  arises  in  chronic  diarrhea  and  pneumonia. 

Diarrhea  in  joals  is  frequent  in  areas  where  genital  diseases  pre¬ 
vail  and  horse  breeding  is  strenuously  pursued.  Artificial  feeding  of 
t  e  new-born,  occurring  rarely,  exerts  no  material  influence  upon  the 
incidence  of  the  disease.  As  a  rule,  before  diarrhea  may  set  in,  it 
is  essential  that  the  impacted  meconium  be  expelled.  In  my  rather 
muted  observations  among  thoroughbreds,  where  I  assured  the  ex¬ 
pulsion  of  the  meconium  immediately  following  the  birth  of  the  foal. 

I  observed  no  case  of  diarrhea.  My  impression  is  that  the  failure  to 
>ee  that  the  meconium  is  promptly  expelled  has  an  important  relation- 
s  up  to  the  later  diarrhea.  The  rules  for  age  classification  in  thorough¬ 
breds  lead  to  the  breeding  of  mares  to  foal  in  late  winter  or  early 
spring,  so  that  when  the  foal  technically  becomes  a  yearling  on  the 
following  January  1,  it  shall  be  well  grown.  This  serves  to  cause  the 
foal  to  be  born  after  a  long  period  of  stabling  of  the  mare,  before  she 
has  had  a  run  at  spring  pasture.  There  is  a  marked  contrast  in  the 
clinical  history  of  diarrhea  in  calves  and  foals.  Calf  diarrhea  is  most 
common  after  abbreviated  gestation,  while  in  foals  it  is  most  fre¬ 
quent  after  prolonged  pregnancy.  In  each,  it  is  most  common  in  the 
new-born  of  low  vigor. 

I  he  symptoms  are  parallel  in  principle  to  those  of  calves.  Ordi- 
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narily  the  onset  is  delayed  because  of  the  impacted  meconium.  If  one 
examines  critically  the  feces,  it  will  be  generally  found  that  the  dis¬ 
charges  largely  consist  of  straw  or  particles  of  rubbish  of  varying 
character.  If  the  foal  is  watched,  it  will  be  observed  that  it  is  very- 
fond  of  feces.  The  woody  fragments  in  the  diarrheal  discharges  are 
largely  broken  bits  of  hay  or  straw  from  the  feces  of  adult  horses 
which  the  foal  has  swallowed.  The  etiology  of  diarrhea  consequently 
provides  interesting  comparisons  with  that  in  calves.  Stoss1"''  states 
that  the  onset  of  diarrhea  in  foals  frequently  coincides  with  the  first 
estrual  period  (circa  9  days)  of  the  mare,  with  the  inference  that  the 
heat  period  causes  the  diarrhea.  This  I  have  not  observed  in  common 
mares,  but  have  seen  it  in  thoroughbreds.  However,  in  the  thorough¬ 
breds  under  my  observation,  genital  disease  was  rampant,  and  at  the 
ninth  day  the  intra-uterine  infection  present  fulminated,  and  a 
copious  muco-purulent  discharge  ensued.  This  I  have  failed  to  ob¬ 
serve  in  ordinary,  healthy  mares.  Accordingly  two  hypotheses  may 
arise:  the  estrum  of  the  mare  causes  diarrhea  in  the  foal:  or  the 
estrum  causes  the  explosion  of  the  endometritis  and  the  latter  causes 
the  diarrhea. 

Prophylaxis,  so  far  as  may  now  be  seen,  consists  of  assuring  the 
early  expulsion  of  the  meconium,  the  withdrawal  of  some  of  the 
mare’s  milk  if  its  volume  so  suggests,  and  the  careful  guarding  against 
the  swallowing  of  indigestible  rubbish.  If  the  foal  is  discovered  in 
the  act  of  swallowing  rubbish,  or  the  examination  of  its  feces  reveals 
its  habit,  the  foal  is  to  be  muzzled,  as  I  advocated  as  early  as  1909."  1 
When  the  diarrhea  becomes  established,  the  food  supply  should  be 
reduced.  Various  plans  for  handling  have  been  advocated.  At  first 
astringents  (tannin,  alum)  were  advised,  then  stimulants  (aromatic 
spirits  of  ammonia,  camphor,  peppermint)  and  emollient  enemas 
(elm  bark,  linseed  decoction).  The  principles  involved  are  essentially 
the  same  as  for  calves,  and  the  same  general  plan  is  advised. 

Diarrhea  in  lambs  is  sometimes  highly  destructive.  Somewhat  like 
calf  diarrhea,  it  is  virtually  limited  to  stabled  animals.  Sheep,  our 
most  gregarious  domestic  animals,  crowd  closely  together.  \\  hen  con¬ 
fined  in  stables  or  sheds  they  are  generally  crowded  and  the  stable 
rapidly  becomes  polluted  by  excreta.  Marsh  and  Tunnicliff1  '  record 
extensive  losses  in  Montana  herds  and  cite  numerous  records  of  se¬ 
vere  outbreaks  in  various  parts  of  the  world.  Various  bacteria  were 
found  in  the  diseased  gastro-intestinal  tract,  usually  of  similar  type 
to  those  found  in  healthy  young.  Invaders,  which  had  existed  as 
saprophytes,  increased  in  virulence  when  the  vigor  of  the  ewes  and 
of  the  new-born  was  depressed,  and  the  invaders  became  pathogenic 
and  transmissible. 
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Writers  generally  fail  to  state  the  reproductive  health  of  the  in¬ 
volved  herds  as  expressed  by  the  incidence  of  sterility  or  abortion. 
It  has  been  stated  above  that,  in  an  outbreak  of  enzootic  abortion  in 
sheep,  intra-uterine  diarrhea  had  been  highly  prevalent  in  aborts 
and  living  lambs  alike. 

I  he  inference  may  be  drawn  from  the  literature  that  writers  be- 
heve  lamb  diarrhea  strictly  postnatal  in  its  origin.  But  it  has  not 
been  shown  that  the  lambs  were  actually  vigorous  when  born. 

It  appears  that  the  cause  has  not  yet  been  clearlv  enough  ascer¬ 
tained  to  provide  effective  means  for  prevention.  The  general  princi¬ 
ple  applies  that,  it  the  ewes  are  bred  to  lamb  at  pasture  in  spring, 
t  ic  disease  virtually  ceases  to  appear.  The  shepherds,  wishing  early 
lambs  for  commercial  reasons,  violate  the  dictates  of  nature,  with 
exit  results.  No  satisfactory  method  has  yet  appeared  by  which  the 
shepherd  may  ignore  the  natural  law  and  at  the  same  time  evade  the 
perils  of  disease.  Marsh  and  Tunnicliff  relate  that  one  shepherd  con¬ 
structed  a  shelter  in  which  the  lambing  ewes  and  their  lambs  were 
cept  on  elevated,  slatted  platforms  above  the  floor.  No  bedding  was 
supplied  and  the  dung  and  urine  dropped  through  the  platform  to  the 
floor  beneath.  I  his  is  reported  as  successful  in  the  one  instance.  The 
expense  of  the  plan  is  not  divulged. 

Diarrhea  of  the  young  occurs  in  all  species  but  its  ravages  are 
almost  wholly  confined  to  closely  housed  herds,  and  it  attains  its 
greatest  virulence  in  the  artificially  fed  dairy  calves.  Losses  from 

swine  7have  hTrte1- COm,m°n  and  imP°rtant  in  c'osely  confined 
e.  have  had  no  clinical  experience  with  swine  so  handled  I  grew 

up  in  a  great  swine-breeding  area  in  the  Mississippi  valley  During 
my  experience  on  the  farm  the  swine  were  free 'constantly  „u,  of 
doo  s.  with  a  wide  range,  and  supplied  with  abundant  and  varied 
food  with  maize -as  a  basis.  They  had  no  garbage  and  did  not  se"ve 
as  scavengers.  I  recall  no  instance  of  diarrhea  in  pigs  among  the 
thousands  coming  under  my  observation. 

Omphalophlebitis.  Navel  Infection.  Navel  III 
Pyaemic  Infection  of  the  Newborn 

I  he  pyaemic  and  septic  phenomena  of  the  new-born  defy  accurate 

a  fair";"-  U  ,en  the  fetal  Placcnta  becomes  materially  damaged 
a  gateway  has  been  opened  to  the  invasion  of  the  fetal  blood  stream' 
from  which  every  organ  and  tissue  in  the  fetal  body  and  its  mem' 
branes  may  be  penetrated.  The  amniotic  lluid.  which  must  be  re 
garded  as  an  integral  portion  of  the  circulatory  fluid  of  the  fetus 

ofZeaS.im:maeryatnrac,beinR  5Wa"°Wed'  COn,ribut-  «>*  "’Action 
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The  genera  and  species  of  invaders  are  of  unknown  numbers. 
They  are  presumably  as  numerous,  and  largely  identical  with,  the 
vast  number  of  infections  associated  with  sterility,  abortion,  retained 
afterbirth,  and  allied  diseases. 

When  the  fetus  is  born,  new  avenues  of  invasion  are  opened, 
through  the  alimentary  tract,  by  improper  feeding.  The  division  of 
the  navel  cord  at  birth  opens  a  highly  important  avenue  through 
which  pathogenic  forces  may  invade  the  blood  stream.  Fortunately 
the  natural  precautions  against  invasion  are  highly  effective.  The 
natal  wound  involves  the  rupture  of  the  umbilical  arteries,  vein  and 


Fig.  192.  Umbilical  Cord  of  Foal. 

A,  Cutaneous  portion;  B,  amniotic  portion. 


urachus,  and  the  division  of  the  enveloping  amniotic  sheath  and  con¬ 
nective  tissues. 

The  umbilical  cord  is  said  to  rupture  near  the  umbilicus  at  the 


point  of  juncture  between  the  cutaneous  and  amniotic  sections,  as 
indicated  in  Fig.  192,  at  which  point  the  urachus  and  arteries  are  be¬ 
lieved  to  be  less  resistant.  The  division  of  the  cord  is  variously 
accomplished,  according  to  the  species.  The  bovine  umbilical  cord  is 
less  than  one-half  the  length  of  the  fetus.  Its  allantoic  end  is  fixed  in 
the  ventral  wall  of  the  chorion  and  uterus,  about  the  length  of  the 
fetus  from  the  vulva.  Regularly  the  cord  ruptures  before  the  fetus  is 
completely  expelled.  The  cow  normally  assumes  the  recumbent  posi¬ 
tion  when  the  expulsion  is  nearing  completion.  1  he  fetus  tends  to  be 
expelled  in  the  arc  of  a  circle,  the  ventral  wall  facing  the  inferior 
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commissure  of  the  vulva.  Sometimes  the  line  of  expulsion  is  ex¬ 
tremely  arciform,  perhaps  partly  clue  to  the  resistance  of  the  navel 
cord,  and  the  buttocks  and  hind  legs  of  the  fetus  are  pushed  out,  so 
that  the  expelled  fetus  lies  perpendicular  to  the  long  axis  of  the 
birth  canal  (vagina)  with  the  navel  cord  intact.  The  cord  is  so 
small,  as  compared  with  that  of  the  foal,  that  any  important  move¬ 
ment  of  calf  or  cow  ruptures  it.  The  amniotic  sheath  of  the  cord 
parts  somewhat  distal  to  the  cutaneous  navel.  It  is  not  accurately 
known  at  what  point  the  urachus  and  the  two  umbilical  arteries  part. 
Immediately  after  the  rupture  of  the  cord,  the  broken  end  of  the 
urachus,  with  the  ruptured  ends  of  the  umbilical  arteries,  rests  within 


Fie.  193.  Abscesses  of  Umbilical  Artery  and  Vein  of  Foal. 

B,  Urinary  bladder;  U,  umbilical  vein,  distended  with  pus  at,  U,  1,  and  1;  UA, 
ends  of  ruptured  umbilical  arteries,  retracted  from  beyond,  1,  at  the  right.  Lying  be¬ 
tween  the  ruptured  ends  of  the  arteries  is  the  stump  of  the  urachus;  2,  abscess  in  the 
stump  of  the  right  umbilical  artery;  5,  thrombus  in  the  aorta  and  iliac  arteries. 

the  abdominal  cavity  an  inch  or  two  from  the  umbilicus,  as  indicated 
in  I  ig.  193.  All  three  tubes  are  bound  together  by  connective  tissue, 
which  retains  its  continuity  with  the  connective  tissues  of  the  um¬ 
bilical  ring.  I  he  connective  tissue  cord,  extending  from  the  broken 
ends  of  the  urachus  and  umbilical  arteries  to  the  umbilical  ring,  re¬ 
tains  its  peritoneal  covering,  so  that  the  broken  ends  of  the  vessels 
do  not  communicate  with  the  peritoneal  cavity.  The  remnant  of  the 
urachus  and  its  surrounding  connective  tissue  remains  as  the  an¬ 
terior  ligament  of  the  bladder,  while  the  retracted  ends  of  the  um¬ 
bilical  arteries  constitute  the  lateral  ligaments  of  that  organ.  The 
retraction  of  the  stumps  of  the  arteries  increases  the  thickness  of 
their  walls  to  the  point  of  closing  their  lumen;  their  rupture  by 
linear  tension  frays  the  broken  ends;  and  the  inverted  connective 
tissue,  drawn  from  the  umbilical  ring,  effectively  bars  hemorrhage 
from  the  broken  arteries.  At  the  same  time,  the  exalted  blood 
Pressure  within  the  umbilical  arteries  destined  to  the  placenta  is 
transferred  to  the  pulmonary  system.  Hence  the  hemostasis  is  secure 
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and  the  ruptured  ends  of  the  arteries  are  withdrawn  a  generous  dis¬ 
tance  from  the  exterior.  Similarly  the  stump  of  the  urachus  is  with¬ 
drawn  from  the  exterior  and,  physiologically,  no  urine  may  escape 
from  the  umbilical  end  (fundus)  of  the  bladder.  The  umbilical  vein 
ruptures  within  the  ring  or  barely  outside.  Its  thin  walls  do  not 
markedly  retract.  The  vein  being  without  valves,  all  blood  within 
the  stump  spontaneously  drops  away.  This  is  further  assured  in 
natural  birth  by  the  licking  of  the  navel  by  the  mother,  with  her 
powerful,  rasp-like  tongue,  which  also  removes  the  Whartonian 
gelatin  remaining  within  the  amniotic  sheath  of  the  cord.  The 
asepsis  of  the  navel  wound  is  completed  by  the  rapid  desiccation  of 
the  exposed,  non-functional  tissues.  This  imprisons  and  renders 
harmless  any  chance  bacteria  which  may  be  present  under  usual 
hygienic  conditions.  When  the  young  animal  is  held  in  a  highly  pol¬ 
luted  environment,  as  in  an  extremely  filthy  stable  or  yard,  the  in¬ 
fection  may  overcome  the  resistance. 

Some  influential  writers  have  concluded  that  the  rupture  of  the 
bovine  navel  cord  within  the  vagina  of  the  cow,  provides  the  chief 
avenue  for  the  invasion  of  the  calf  by  the  infection  responsible  for 
calf  diarrhea.  This  hypothesis  was  possibly  borrowed  from  human 
obstetrics,  based  upon  the  fact  that  the  child,  in  passing  through  the 
vagina  of  an  infected  mother  acquires  gonorrheal  ophthalmia,  except 
the  conjunctival  sac  is  disinfected.  The  hypothesis  of  comparable 
infection  of  the  bovine  navel  stump  is  not  warranted  by  clinical  ob¬ 
servation.  The  vagina  of  no  species  of  domestic  animal  is  believed 
to  carry  any  infection  of  such  high  virulence  as  gonorrhea.  The  fetus 
is  further  protected  against  vaginal  infections  by  its  membranes.  The 
human  amnion  commonly  ruptures  at  the  cervix  and  does  not  ma¬ 
terially  protrude  into  the  vagina,  while  the  bovine  amnion,  regularly 
protruding,  before  it  breaks,  about  one  foot  beyond  the  vulva,  pro¬ 
vides  a  comparatively  efficient  sheath.  Hence  the  navel  wound  may 
not  contact  the  vaginal  walls. 

Hemorrhage  from  the  umbilical  arteries  is  virtually  unknown  in 
domestic  animals,  when  the  cord  is  allowed  to  part  in  the  natural 
manner,  or  if  the  natural  process  is  imitated  when  the  cord  is  divided 
artificially.  I  have  observed  no  instance  of  navel  hemorrhage  in  any 
species.  A  colleague  related  to  me  a  case  in  a  foal,  in  which  the  at¬ 
tendant  had  cut  the  cord  in  two  and  had  ligated  it.  Apparently  it 
was  cut  too  far  from  the  navel  and  was  unable  to  retract  properly. 
Stoss1*”  refers  to  possible  umbilical  hemorrhage.  Franck111  relates  a 
case  of  bleeding  in  a  foal  which  lie  ascribed  to  the  sucking  of  the 
navel  cord  bv  the  dam.  It  is  assumed  bv  some  that,  if  the  cord  is 
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di\ ided  before  respiration  has  become  established,  hemorrhage  is 
invited.  If,  as  1  learned  in  one  case,  the  navel  cord  is  ruptured  while 
the  fetus  is  yet  entirely  within  the  uterus,  copious  and  fatal  hemor¬ 
rhage  is  immediate.  In  swine,  however,  the  navel  cord  is  ruptured 
or  the  fetal  placenta  is  detached  prior  to  the  expulsion  of  the  young, 
but  umbilical  hemorrhage  does  not  occur.  When  navel  hemorrhage 
occurs,  it  is  to  be  controlled  by  compression  of  the  arteries  with 
ligature,  suture  or  forceps. 

I  he  equine  navel  cord,  much  longer  than  that  of  ruminants,  usu¬ 
ally  remains  intact  after  the  expulsion  of  the  foal  until  ruptured  by 
movements  of  the  young  or  mother.  The  cord  is  far  larger  also  than 
in  other  species,  due  chiefly  to  the  very  large  urachus.  The  cord  is 
not  infrequently  diseased,  which  increases  its  size.  It  is  stated  by 
numerous  writers  that  the  umbilical  arteries  are  firmly  bound  in  the 
navel  ring,  and  hence  cannot  retract  into  the  peritoneal  cavity.  That 
is  in  conflict  with  Fig.  193.  I  have  not  observed  a  foal  in  which, 
following  spontaneous  rupture,  the  vessels  were  not  retracted  as  in 
the  calf.  Carnivorous  young  are  so  primitive  in  their  development 
that  they  cannot  rupture  the  cord  by  their  own  movements.  The 
cord  may  rupture  within  the  uterus  if  the  placental  contact  is  suffi¬ 
ciently  resistant.  L  sually  it  is  bitten  in  two  by  the  mother  and  the 
arteries  thus  lacerated  similarly  to  the  parting  of  the  cord  by  lineal 
tension.  The  umbilical  cord  of  the  pig  is  bitten  off  by  the  sow*  unless 
ruptured  within  the  uterus. 

There  is  no  occasion  for  ligating,  compressing  or  bandaging  the 
navel  cord  of  normal  new-born  animals.  Instead  there  is  definite  peril 
from  ligation:  it  imprisons  the  Whartonian  gelatin;  if  the  allantoic 
arteries  are  caught,  they  are  held  out  in  the  danger  zone;  and  the 
ligation  of  the  vein  prevents  the  escape  of  any  residual  blood.  All 

these  prevent  desiccation  of  the  functionless  tissues  and  invite  infec¬ 
tion. 


It  may  sometimes  be  advisable  to  rupture  the  cord  artificially,  es¬ 
pecially  in  the  foal.  The  operation  should  be  performed  by  linear 
tension,  under  aseptic  precautions,  after  respiration  has  become  es¬ 
tablished  and  pulsation  of  the  allantoic  arteries  has  ceased.  There 
remains  outside  the  abdomen,  after  the  retraction  of  the  umbilical 
arteries  and  urachus,  the  amniotic  sheath  of  the  cord,  some  Whar¬ 
tonian  gelatin,  and  the  collapsed  umbilical  vein.  Normally  the  dam 
actively  licks  the  umbilical  stump,  thereby  removing  almost  all  Whar¬ 
tonian  gelatin,  small  blood  clots,  and  water. 

The  dam  may  infect  the  navel  during  her  licking  of  the  fetus  In 
one  case  a  tubercular  cow  evaded  the  watchman  at  calving  time  and 
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licked  the  navel  before  the  calf  had  been  isolated.  Umbilical  tuber¬ 
culosis  developed  promptly  in  the  otherwise  apparently  healthy  calf, 
which  I  ascribed  to  the  licking  by  the  diseased  mother.  Aside  from 
tuberculosis  I  am  not  aware  of  any  peril  to  the  new-born  from  the 
natural  licking  by  the  dam. 

Umbilical  infection  may  be  either  antenatal  or  postnatal.  The 
antenatal  infection  is  to  be  controlled  by  the  application  of  the  prin¬ 
ciples  of  sex  hygiene  already  described. 

The  dangers  from  umbilical  infection  after  birth  are  not  important 
in  the  young  of  healthy  parents  born  in  natural  environment.  The 
foal  suffers  more  frequently  from  umbilical  infection  than  do  other 
domestic  young.  This  is  attributed  by  some  to  the  greater  size  of 
the  urachus.  The  mare  does  not  have  the  prehensile  tongue  of  the 
cow  and  cannot  so  effectively  lick  the  navel  of  the  foal.  Instead  the 
mare  nibbles  at  the  navel  with  her  lips,  and  does  not  so  completely 
remove  the  large  volume  of  Whartonian  gelatin  and  other  water  from 
the  stump.  If  the  foal  is  born  in  a  dirty  stall  or  barnyard,  navel  infec¬ 
tion  is  not  improbable.  In  one  intsance  a  client  bred  four  valuable 
draft  mares  to  a  famous  stallion.  All  four  mares  were  kept  in  the 
barnyard,  where  they  might  be  closely  watched,  and  all  four  foals 
died  from  umbilical  infection.  No  cases  appeared  among  the  foals  of 
his  other  mares  which  had  been  bred  to  his  own  stallion  and  allowed 
to  foal  at  pasture.  I  attributed  the  disaster  to  the  barnyard  infection. 
Later  observations  permit  a  second  hypothesis — an  overworked  sire. 

When  foals  are  born  under  questionable  environment  it  is  highly 
essential  that  the  navel  wound  be  aseptically  sealed  as  early  as  pos¬ 
sible.  The  same  principles  apply  to  the  navel  of  other  species.  The 
end  may  be  attained  directly  by  disinfection,  or  indirectly  by  hasten¬ 
ing  desiccation  of  the  functionless  tissues  of  the  navel  stump.  I 
favor  the  combination  of  the  two  methods,  and  regard  the  desicca¬ 
tion  as  the  permanent  goal.  The  disinfection  is  preferably  made  by 
the  application  of  tincture  of  iodine  or  alcoholic  solution  of  corrosive 
sublimate.  The  liquid  is  placed  in  a  wide-mouthed  bottle,  a  small 
glass,  or  other  suitable  vessel.  The  foal  (or  calf)  should  preferably 
be  held  in  the  standing  position  and  the  mouth  of  the  vessel  held 
against  the  abdominal  floor  in  a  manner  to  submerge  the  navel 
stump  completely  in  the  disinfectant.  I  he  submersion  should  be  con¬ 
tinued  for  two  or  three  minutes,  hollow  this  disinfection  with  a  desic¬ 
cant  powder  such  as  powdered  camphor  and  alum.  I  he  camphor  is 
valuable  as  a  fly  repellent.  Other  drugs,  such  as  powdered  alum  and 
iodoform,  may  be  used.  It  is  most  conveniently  applied  with  the 
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young  animal  held  upon  its  back  and  the  powder  applied  thickly  by 
means  of  a  convenient  dusting  apparatus.  It  should  be  repeated  at 
frequent  intervals  until  the  stump  of  the  cord  is  thoroughly  desic¬ 
cated,  after  which  bacterial  invasion  is  permanently  excluded. 

It  has  been  stated  above  that  infection  may  already  exist  in  the 
navel  tissues  when  the  young  is  born.  Most  infections  are  attributed 
to  post-natal  invasion.  One  case  of  invasion  of  the  navel  by  tubercle 
bacilli  has  been  cited  as  caused  by  licking  by  the  tuberculous  cow. 
\oung  dairy  calves,  placed  together  and  not  muzzled,  suck  each 
other  vigorously  just  after  feeding  and  seize  upon  any  protruding 
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I  ic.  104.  Arthritis  of  Carpus  of  Foal  Following  Umbilical  Infection. 

Left,  A  A,  Intra-articular  abscesses;  B,  precarpal  abscess;  C,  postcarpal  abscess;  right, 
cross  section  of  left,  showing  articular  surfaces  of  carpal  bones;  .4,  B,  purulent  destruc¬ 
tion  of  articular  cartilage. 


parts-scrotum,  teats,  or  navel  stump.  Mastitis  occasionally  follows 
the  sucking  of  the  teats  of  the  heifer  calf,  and  navel  infection  at  times 
follows  the  sucking  of  the  navel  stump.  Most  navel  infections  are 

ascribed  to  contact  of  the  navel  stump  with  filth,  or  to  infection  bv 
flies. 

I  he  most  primitive  symptoms  consist  of  slight  swelling  of  the 
navel  with  purulent  discharge,  and  not  infrequently  there  is  a  drib¬ 
bling  of  urine.  Generally  the  dribbling  of  urine  is  vaguely  defined 
as  persistent  urachus,  but  according  to  my  observations,  it  is  a  re¬ 
opening  of  the  ruptured  canal,  resulting  from  infection.  There  are, 
admittedly,  cases  of  persistent  urachus,  in  which  the  broken  end  re¬ 
mains  open.  This  I  have  not  personally  observed.  As  in  other  septic 
conditions  of  the  young,  diarrhea  is  common.  There  is  fever  weak¬ 
ness,  and  inappetence.  After  it  has  existed  for  some  days  a  purulent 
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fistula  may  form  in  the  stump  of  the  umbilical  vein,  as  indicated  in 
Hg.  193.  I  he  dribbling  of  the  urine  keeps  the  tissues  about  the  navel 
saturated,  aggravating  the  disease. 

Pyaemia  becomes  established  in  cases  not  rapidly  fatal.  Pyaemic 
arthritis  is  perhaps  most  common  in  foals.  Any  articulation  may  be 
involved.  Thus  in  Fig.  194  the  carpus  is  involved  throughout,  and  in 
Fig.  195  pyaemic  abscess  has  formed  in  the  third  phalanx.  A  third 
example  oi  pyaemic  abscess,  involving  the  spinal  cord  and  causing 


tic.  106.  Pyaemic  Abscess  in  the  Spinal  Canal  of  Calf  Following  Umbilical  Infection. 

LV ,  Lumbar  vertebra;  .4,  abscess;  SC,  spinal  cord. 

paralysis,  is  shown  in  Fig.  196.  There  is  no  limit  to  the  location  of 
such  pyaemic  lesions.  Their  symptoms  are  dependent  upon  the  organ 
involved.  I  he  nature  of  the  disease  may  be  suggested  by  the  age  of 
the  animal  and  the  presence  of  other  symptoms  of  navel  infection. 

I  he  prognosis  for  infection  of  the  navel  is  bad.  Some  recover  in 
part,  but  they  probably  grow  into  very  frail  adults  which  prove 
valueless.  In  the  earlier  stages  of  the  disease,  apparent  benefit  has 
sometimes  followed  the  use  of  the  dam’s  blood  injected  hypodermic¬ 
ally.  \  arious  antiseptics  have  been  lauded,  but  their  value  is  open  to 
question. 
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^BBRKYIATED  gestation,  87 
pregnancy,  87 

Abbreviation  of  twin  gestation,  88 
Abdominal  contractions  in  expulsion  of 
fetal  membranes,  565 
floor,  sloughing  of  fetus  through,  544 
Aberhalden  test  for  pregnancy,  201 
Abnormal  pregnancy,  541 
Wolffian  ducts,  33 

Abnormalities  of  corpus  luteum,  45o 
Abortion,  accidental,  312 
and  epizootic  cellulitis,  225 
and  inbreeding,  18 

as  affected  by  age  of  female  at  first 
breeding,  110 
bacillus,  255 

bacteria,  pathogenicity  of,  307 
bacterins,  alleged  immunization  by,  315 
carbolic  acid  in,  314 
caused  by  moulds,  340 
contagious,  253 

contagious,  exudate  of,  289,  515 

control  by  methylene  blue,  314 

control  by  quarantine,  320 

control  by  slaughter,  326 

diagnosis  of  bacterial,  294 

diplococci  in,  281 

due  to  fungi,  340 

endocrines  in,  313 

exudate,  289,  515 

exudate  of  contagious,  289,  515 

from  sheep  pox,  225 

hormones  in,  313 

immunization  against,  315 

in  foot-and-mouth  disease,  225 

in  influenza,  225 

in  “pink  eye,”  225 

in  sheep,  100,  283 

infectious,  253 

lesions  in  tuberculous,  227 

lesions  of  bacterial,  287 

paratyphus  bacilli  in,  281 

pyoseptic  bacilli  in,  281 

spirilla  in,  283 

staphylococci  in,  281 

sterility,  etc.,  control  of,  310 

streptococci  in,  281 

symptoms  of  bacterial,  286 

vaccination  of  calves  against,  321 

vaccines,  316 

varieties  of  bacilli  in,  281 


vibrios  in,  283 
virus,  281,  363 
Abscess  of  navel,  609 
of  ovary  and  tube,  472 
of  seminal  vesicles,  432 
of  testicle,  396 
of  umbilicus,  609 
of  uterus,  577 
of  vesiculae  seminales,  432 
tubo-ovarian,  472 

Absence  of  palate  in  muscle  contracture 
monsters,  16 
Acardiac  monsters,  61 
twins,  61 

Accessory  male  sex  glands,  diseases  of,  432 
Accidental  abortion,  312 
Actinomycosis,  genital,  249 
Acute  orchitis,  395 
Adenoma,  cystic  of  ovary,  207 
Adherent  ovaries,  442 
Advanced  pregnancy,  metritis  of,  546 
Adventitious  placentae,  521 
Afterbirth,  etiology  of  retained,  558 
handling  of  retained,  562 
manual  removal  of  retained,  562 
retained,  549 

as  cause  of  vaginitis,  485 
in  cow,  555 
in  mare,  552 

Age  for  breeding  young  animals,  1 10 
Agglutination  test  for  Bacillus  abortus, 
295 

Albino  eyelids  subject  to  cancer,  18 
horses,  fertility  of,  18 
Alcaligines  abortus  (see  Bacillus  abortus) 
Alimentary  system  of  young,  physiology 
and  pathology  of,  .593 
Allantochorion,  edema  of,  530 
necrosis  of  bovine,  515 
Allantois,  dropsy  of,  531 
in  buffalo-domestic  cow  hybridization, 
11 

in  bulldog  calves,  1 1 
Amnio-allantoic  dropsy,  531 
in  buffalo-domestic  cow  hybridization, 
11 

in  bulldog  calves,  11 
in  muscle  contracture  monsters,  15 
Tux-Zillertaler  cattle,  13 
Amnion,  dropsy  of,  531 
Amorphous  twins,  58 
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Ampullae  of  the  vasa  differentia,  inflam¬ 
mation  of,  422 

Amputation  of  fetal  extremities  by  navel 
cord,  538 
penis,  210 
Anasarca,  537 

Anastomosis  of  fetal  sacs  in  ruminant 
twins  and  multiples,  51,  53 
Anatomy  of  male  genital  organs,  383 
seminal  vesicles,  383 
Anchylosis,  1 5 

Angio-sarcoma  of  ovary,  206 
Animal  plagues  and  reproduction,  225 
Ante-natal  and  early  post-natal  rupture  of 
tendons,  585 

Aorta,  persistence  of  the  right  primitive, 

18 

Arrested  development  of  Mueller’s  ducts, 

26 

Arteries,  palpation  of  the  uterine  per  rec¬ 
tum,  108 

Arthritis,  puerperal  pyaemic,  577 
pyaemic  of  new-born,  613 
Artificial  feeding  of  young,  503 
induction  of  estrum,  162 
insemination,  176 

stimulation  of  uterine  and  abdominal 
contractions  in  retained  placenta, 
565 

Ascheim  and  Zondek  method  of  diagnos¬ 
ing  pregnancy,  201 
Asexual  twins,  61 
Asphyxiation  of  new-born,  582 
of  young,  582 

Atresia  of  colon,  hereditary,  17 
of  Graffian  follicles,  430 
of  ovisacs,  430 
of  uterine  cornua,  26 
of  vagina  from  irritant  douches,  485 
of  vulva  following  dystocia,  485 
Atretic  Graffian  follicles,  430 
Avenue  and  date  of  invasion  of  abortion 
bacilli,  206 

Avian  tuberculosis  of  bovine  genitalia,  245 
Avirulent  abortion  bacillus  vaccination, 
321 

jRACILLI,  species  associated  with  abor¬ 
tion.  281 

Bacillus  aborlivo-equinus,  vaccination 
against,  324 
Bacillus  abortus,  255 
absence  of  in  chronic  metritis  of  non¬ 
pregnant,  473 
agglutination  test  for,  205 
complement-fixation  test  in,  205 
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immunization  against,  315 
infection  of  heifer  calves,  303 
infection  prevented  by  vitamin  E,  140 
losses  from,  Mohler,  5 
pathogenicity  of  when  injected  into 
pregnant  cows,  307 
vaccination,  twins  following,  55 
Bacteria,  pathogenicity  of  in  abortion,  307 
Bacterial  abortion,  diagnosis  of,  204 
lesions  of,  287 
symptoms  of,  286 
Bacterial  maceration  of  fetus,  513 
Bacterins,  alleged  immunization  in  abor¬ 
tion,  315 

use  of  in  immunization  against  abortion, 
315 

Bacterium  abortion  (see  Bacillus  abortus ) 
Bacterium  abortus-equi,  281 
Bacterium  paratyphi  abortus  equi,  281 
Balanitis,  436 

Bang’s  bacillus  (see  Bacillus  abortus) 
disease  (see  contagious  abortion) 

Basic  causes  of  hereditary  defects,  0 
of  interferences  with  reproduction,  0 
of  teratology,  0 
Benign  tumors  of  ovaries,  206 

of  oviducts,  uterus  and  cervix,  216 
of  penis,  prepuce  and  sheath,  216 
of  testicles,  206 
of  reproductive  system,  206 
Bent  mummified  fetus,  527 
Beschiilseuche,  341 
Bicornual  bovine  twins,  53 
pregnancy,  47 
Birth  injuries,  566 

period,  pathological  phenomena  at,  546 
Bison  americanus-Bos  Taurus  hybridiza¬ 
tion,  11 

Bitch,  non-pregnant  genital  organs  of,  43 
nymphomania  in,  455 
uterus  of,  42 
Black  corpus  luteum,  466 
Bladder,  rupture  of  in  coitus,  173 
Blaschenausschlag,  360 
Bone-chewing  from  defective  food,  147 
Bovine  genital  organs,  female,  41 
hematic  mummification,  523 
nymphomania,  441 
from  central  cyst,  451 
twins,  53 

Boyd,  buffalo-domestic  cow  hybridization, 
1 1 

Breeding  age  for  young  animals,  110 
dairy  cows  to  calve  each  11.5  months 
(Elder),  141 
of  old  animals,  117 
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out  congenital  or  teratological  defects, 

34 

season,  107 

Brucella  abortus  (see  Bacillus  abortus) 
Brucellosis  (see  Bacillus  abortus  infection) 
Buffalo-domestic  cow  hybrid,  1 1 
Bull,  sexual  load  for,  125 
Bulldog  calves,  1 1 
in  Nganda  cattle,  13 
"Bullers"  (see  nymphomania),  441 
Bursatte,  genital,  251 

C  ALCIFICATION  of  cotyledons,  5 1 7 
Calcium  phosphate  and  sterility,  313 
in  food,  146 

Calculi  in  Gartner's  ducts,  33 
Calf  pneumonia,  604 
scours,  503 

Calves,  immunization  of  against  abortion, 

321 

persistence  of  Bacillus  abortus  infection 
in,  303 

Calving,  frequency  of,  120 
Cancer  of  albino  eyelids,  18 
vagina,  207 
Canine  uterus,  43,  44 
Carbolic  acid  in  abortion,  314 
Carcinoma  of  Gartner’s  duct,  207 
of  penis,  208 
of  vagina,  207 
of  albino  eyelids,  18 
Carmichael,  studies  of  bulldog  calves,  13 
Caruncles,  defective  uterine,  24 
removal  of  necrotic,  564 
uterine,  necrosis  of,  510 
of  heifer,  42 

Caruncular  hemorrhage,  profuse,  523 
Catheter,  rupture  of  uterus  by,  481 
Cattle,  reproduction  in  dairy,  4 
trichomonad  disease  of,  352 
Causes  of  retained  afterbirth,  558 
placenta,  558 

Causes  of  uterine  torsion,  402 
Central  cyst  nymphomania,  451 
Cerebral  herniae,  10 
Cerebrum,  herniae  of,  10 
Cervical  seal,  pathological,  482 
(see  uterine  seal) 
tuberculosis,  247 
Cervicitis,  chronic,  482 
Cervix,  benign  tumors  of,  216 
defective,  with  retention  of  estrual  de¬ 
bris,  20 

malignant  tumors  of,  207 
sclerosis  of,  470 

Cessation  of  estrum  in  pregnancy,  100 
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Chapman  and  Casida,  re-breeding  dairy 
cows  in  30  to  60  days,  134 
Chorion,  dropsy  of,  530 
edema  of,  530 

invaginated,  necrotic  tip  of,  508 
necrotic  tip  of,  507 
Chorionitis  of  pregnancy,  513 
of  pregnant  ruminants,  515 
Chronic  cervicitis,  482 
diseases  of  the  non-gravid  uterus,  cer¬ 
vix  and  vagina,  473 

metritis,  Bacillus  abortus  not  incrimi¬ 
nated,  473 

of  non-gravid  uterus  with  pyometra, 
474 

of  non-pregnant  female.  473 
orchitis,  404 

vaginitis  and  vulvitis,  485 
in  retained  afterbirth.  485 
vulvitis,  485 
Cleft  palate  from  inbreeding.  18 
Clinical  diagnosis  of  pregnancy,  1Q0 
Coital  exanthem,  360 
Coitus,  167 
dangers  of,  169 
false  entry  in  (rectal),  171 
frequency  of,  125 
rupture  of  vagina  in,  173 
Colic  due  to  large  ovarian  cyst,  213 
from  par-ovarian  cyst,  213 
Colon  bacillus  in  abortion,  281 
hereditary  atresia  of,  17 
impaction  of  with  meconium,  590 
strangulation  of  by  gravid  uterus,  501 
Color  and  fertility,  18 
Complement-fixation  test  for  Bacillus 
abortus,  295 
in  dourine,  351 
Confinement,  152 
labor,  and  housing,  151 
Congenital  defects,  basic  causes  of,  9 
of  seminal  vesicles,  435 
of  testicles,  uterine  caruncles  and  teats 
24 

of  vesiculae  seminales,  435 
penial,  23 

surgical  handling  of,  34 
tuberculosis,  227 

Contact  necrosis  and  necrotic  tip  of  cho¬ 
rion,  512 

Contagious  abortion,  253 
agglutination  test  for,  295 
exudate  of,  28Q,  515 
sterility,  253 

Contraction  of  tendons,  15 
Contractions  of  uterus  in  retained  pla¬ 
centa,  565 
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Control  of  abortion  and  sterility,  310 
dourine,  351 

trichomonad  disease,  .152 
Contusion  of  gluteal  and  obturator  nerves, 
570 

of  vagina,  parturient,  570 
Copulation,  167 
dangers  of,  160 
false  entry  in  (rectal),  1 7 1 
frequency  of,  125 
rupture  of  vagina  in,  172 
Corpora  nigra,  466 
Corpus  luteum,  abnormalities  of,  456 
black,  466 

cystic  degeneration  of,  450 
diseases  of,  456 

dislodgment  of  to  cause  estrurn,  162 
embedded,  456 
enlarged,  465 
hypertrophy  of,  465 
persistent,  456 
retained,  456 
Cotyledonitis,  517 
Cotyledons,  calcification  of,  517 
necrosis  of,  517 
Cow,  genital  organs  of,  41 
multiple  pregnancy  in,  53 
nymphomania  in,  441 
profuse  caruncular  hemorrhage  in,  523 
retained  afterbirth,  555  , 
placenta,  555 
twins  in,  53 
unicomual  twins,  51 
uterus  of,  41 

Cows,  fertility  of  after  twinning,  54 
Crewe,  studies  of  bulldog  calves,  12 
Cryptorchid  testicle,  dermoid  cyst  in,  200 
Cryptorchidy,  23 
Cyst-adenoma  of  ovary,  207 
Cyst,  dermoid  of  ovaries,  210 
dermoid  of  testicle,  200 
of  ovary  and  colic,  213 
Cystic  degeneration  of  corpus  luteum,  450 
of  ovisacs,  441 

ovaries  (nymphomaniac),  441 
Cysts,  multiple  ovarian  in  fetus  and  adult, 
158 

par-ovarian,  213 

D  \1RY  cattle,  reproduction  in,  4 
Dangers  of  coitus,  160 
copulation,  160 
Death  of  fetus,  540 
ovum,  early,  505 

due  to  defective  sex  cells,  505 
Decomposition,  putrid,  of  the  fetus,  543 
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Defective  cervix,  retention  of  estrual  de¬ 
bris,  20 

descent  of  testicles,  24 
nipples,  24 
nutrition  of  fetus,  02 
sex  cells  as  cause  of  early  death  of 
ovum,  505 
teats,  24 

uterine  caruncles,  24 
Defects  and  diseases  of  new-born,  580 
congenital,  basic  causes  of,  0 
hereditary,  basic  causes  of,  0 
of  reproductive  system,  teratological,  20 
Deformed  cervix  with  retention  of  estrual 
debris,  20 

Degeneration,  cystic,  of  corpus  luteum, 
450 

of  tubuli  seminiferi,  408 
of  testicle,  408 
Degenerative  orchitis,  408 
Dermoid  cysts  of  ovaries,  210 
of  testicle,  200 

Destruction  of  endometrium  in  chronic 
metritis,  479 

Detachment  of  tendons  from  bones  in 
new-born,  585 

Dexter  cattle  and  bulldog  calves,  11 
Diagnosis  of  bacterial  abortion,  204 
dourine,  348 
pregnancy,  clinical.  1Q0 
by  rectal  palpation,  104 
laboratory,  201 
salpingitis,  467 
trichomonad  disease,  352 
twin  pregnancy,  200 
Diarrhea  in  calves,  503 
foals,  605 
of  new-born,  593 

Digestive  system  of  young,  physiology  and 
pathology  of,  593 
Diplococci  in  abortion,  281 
Diseases,  chronic,  of  non-pregnant  uterus, 
cervix  and  vagina,  473 
of  accessory  male  sex  glands,  422 
corpus  luteum,  456 
Fallopian  tubes,  466 
female  genital  organs,  430 
female  reproductive  organs,  430 
fetus  and  uterus  as  cause  of  dystocia, 
530 

Gartner's  ducts,  33 
glans  penis,  436 
male  genital  organs,  383 
new-born,  580 
oviducts,  466 
penial  sheath,  436 
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prepuce,  43o 

tlie  gravid  uterus,  505 

the  intra-uterine  ovum,  505 

the  ovum,  505 

the  testicles,  588 

various  genital  organs,  379 

Wolffian  ducts,  88 

puerperal,  578 

tubal,  406 

Disinfection  of  uterus  in  retained  fetal 
membranes,  567 

Dislocation  of  patella  in  new-born,  588 
Dislodgment  of  corpus  luteum  after  in¬ 
cision  of  its  capsule,  165 
followed  by  hemorrhage,  164 
to  cause  estrum,  162 

Displacements  of  gravid  uterus  and  va¬ 
gina,  487 

pregnant  uterus,  487 
vagina  in  pregnancy,  487 
Dogs,  venereal  tumors  of,  375 
Dorso-ilial  position  of  fetus  in  uterine 
torsion,  400 

-pubic  position  of  fetus  in  uterine  tor¬ 
sion,  490 

Douching  of  uterus  in  retained  fetal  mem¬ 
branes,  567 

vagina,  atresia  of,  caused  by  irritants, 
485 

Double  uterus,  26 
Dourine,  341 

complement-fixation  test  in,  351 
control  of,  351 
diagnosis  of,  348 
prognosis  of,  351 
symptoms  of,  343 
Dropsy  of  allantochorion,  530 

following  necrosis  of  caruncles,  530 
of  allantois  and  amnion  in  bulldog 
calves,  1 1 

amnion  and  allantois  in  muscle  contrac¬ 
ture  monsters,  15 
in  Tux-Zillertaler  cattle,  13 
chorion,  530 
Fallopian  tube,  470 
fetal  membranes,  531 
oviduct,  470 

Duchess  family  of  shorthorns,  inbreeding 
in,  14 

Ducts  of  Mueller,  arrested  development  of, 
26 

Wolffian,  abnormal,  33 
Duration  of  estrum,  157 
gestation,  pathological,  86 
physiological,  86 
“heat,”  158 
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pregnancy  as  affected  by  age  at  first 
breeding,  110 
pathological,  86 

Dystocia  as  result  of  utero-fetal  disease, 
530 

followed  by  vulvar  gangrene,  486 
in  Bison  americanus-Bos  taunts  hybridi¬ 
zation,  1 1 

muscle  contracture  monsters,  15 
Tux-Zillertaler  cattle,  13 

ARLY  breeding  of  Hereford  cows  after 
calving,  134 
death  of  ovum,  505 
post-partum  breeding  and  twins,  135 
re-breeding  after  nymphomania,  138 
Economic  importance  of  genital  tubercu¬ 
losis,  227 

Edema  of  allantochorion,  530 
(Elder)  breeding  dairy  cows  to  calve  each 
11.5  months,  141 
Embedded  corpus  luteum,  456 
Endocrines  in  abortion,  313 
use  of  in  retained  fetal  membranes,  566 
Endometrium,  destruction  of,  470 
Enlarged  corpus  luteum,  465 
Enzootic  orchitis,  402 
Epididymitis,  401,  420 
Epizootic  cellulitus  and  abortion,  225 
Equine  abortion  vaccination,  324 
genital  organs,  female,  40 
twins,  47 

placentation  of,  47 
nymphomania,  451 
placentitis,  513 

Equus  asinus-Equus  caballus  hybridiza¬ 
tion,  11 

Essential  mineral  foods,  146 
Estrual  debris,  retention  of,  29 
Estrum,  157 
and  hormones,  166 
artificial  induction  of,  162 
as  affected  by  the  suckling  of  young, 
131 

cessation  of  in  pregnancy,  190 
coitus  and  pregnancy,  156 
duration  of,  159 
following  calving,  131 
hemorrhage  from  ovary,  following,  456 
symptoms  of,  157 
vitamins  as  cause  of,  165 
Ethics,  the,  of  handing  congenital  or 
teratological  defects,  34 
Etiology  of  retained  afterbirth,  558 
retained  placenta,  558 
twins,  53 
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Eversion  of  uterus,  571 
Exantheni,  coital.  560 
Excess  of  males  with  phosphorus-deficient 
food,  147 

Excessive  ratio  of  males  in  inbreeding,  1 8 
Extensor  pedis  longus  muscle,  rupture  of 
in  new-born,  585 
Extra-uterine  fetuses,  408,  541 
pregnancy,  541 

probably  due  to  uterine  torsion,  408 
Extreme  outcrosses  and  monsters,  11 
as  cause  of  monsters,  1 1 
Exudate  of  contagious  abortion,  280,  515 

Jh'ALLOPIAN  tube,  abscess  of,  472 
dropsy  of,  470 
inflammation  of,  467 
benign  tumors  of,  216 
diseases  of,  466 
pus  in,  471 
tuberculosis  of,  287 
False  entry  in  copulation,  171 
Fatal  hemorrhage  from  dislodgment  of 
corpus  luteum,  163 
Feeding,  145 

of  new-born,  artificial,  503 
Female  genital  organs,  diseases  of,  430 
inguinal  hernia  in,  22 
reproductive  organs,  diseases  of,  430 
Fertility  as  affected  by  color,  18 

as  influenced  by  health  of  young,  06 
of  cows  after  twinning,  54 
Fetal  anasarca,  537 

cadaver,  sloughing  of  into  rumen,  400 
through  abdominal  floor,  400 
static,  541 
death,  540 

extremities,  amputation  of  by  navel 
cord,  538 
giantism,  02 

memhranes,  dropsy  of,  531 
retained,  540 
Fetus 

palpation  of  the,  per  rectum,  108 
bacterial  maceration  of,  543 
defective  nutrition  of,  02 
putrid  decomposition  of,  543 
sloughing  of  into  rumen,  400 
trichomonad  maceration  of,  542 
Fetuses,  extra-uterine,  408,  541 
Fibroma,  uterine,  217 
F'oals,  diarrhea  in,  605 
F'oods  and  feeding,  145 
Foot-and-mouth  disease  and  abortion,  225 
F'ree-martins,  61 


Fungi  as  cause  of  abortion,  340 

Fusion  of  fetal  sacs  in  ruminant  twins,  54 

^jANURENE  of  vulva  following  dysto¬ 
cia,  486 

Gartner's  ducts,  calculi  in,  33 
carcinoma  of,  207 
diseases  of,  33 
lymph  in,  38 
pus  in,  33 

General  infections  interfering  with  repro¬ 
duction,  223 

Generalized  genital  tuberculosis,  241 

Generative  organs,  non-pregnant  bitch,  43 
of  mare,  40 
of  woman,  30 

Genital  actinomycosis,  240 
bursatte,  251 

diseases,  the  problem  of,  3 
diseases,  unclassified,  365 
hypoplasia  from  ill  health  of  new-born, 
00 

infections,  unclassified,  365 
organs,  diseases  female,  430. 
of  the  male,  383 
malignant  tumors  of,  205 
of  bitch,  44 
of  cow,  41 
of  heifer,  42 
of  mare,  40 

specific  infections  of,  253 
tumors  of,  203 
various  diseases  of,  370 
virus  diseases  of,  360 
pox,  360 

system,  benign  tumors  of,  200 

hypoplasia  of,  due  to  bad  health  of 
young,  00 
tuberculosis,  227 

economic  importance  of,  227 
Gestation,  abbreviated,  87 
pathological  duration  of,  86 
prolonged,  88 
Gigantic  fetus,  02 
teats,  24 

Gians  penis,  diseases  of,  436 
tuberculosis  of,  230 
Glioma,  hereditary  cerebral,  17 
Glista  Ernestine,  dairy  record  of,  7 
Gluteal  nerves,  contusion  of,  570 
paralysis,  570 

Gonads,  undifferentiated,  70 
Graffian  follicle,  hemorrhage  following 
rupture  of,  456 
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follicles,  atretic,  439 
pathological  rupture  of,  in  fetus,  159 
ripening  of  in  estrum,  157 
Granular  venereal  disease,  565 
Granulomata,  venereal  of  dog,  375 
Gravid  uterus,  diseases  of  the,  505 
displacements  of,  487 
of  hitch,  44 
of  sow,  45 

strangulation  of  colon  beneath,  501 

H  AXDLING  of  new-born,  593 
of  retained  afterbirth,  562 
of  retained  placenta,  562 
mare,  554 
"Heat,”  157 

artificial  induction  of,  162 
caused  by  hormones,  166 
caused  by  vitamins,  165 
cessation  of  in  pregnancy,  190 
hemorrhage  from  ovary  following,  456 
periods  irregular  after  calving,  131 
Health  of  new-born,  its  influence  upon 
fertility,  96 

Heifer,  genital  organs  of,  42 
reproductive  organs  of,  42 
uterus  of,  42 

Hematic  bovine  mummy,  523 
Hematoma,  intra-uterine,  573 
Hemorrhage  after  dislodgment  of  corpus 
luteum,  163 

from  ovary  following  estrum,  456 
from  uterine  caruncles  (fetal  mummifi¬ 
cation),  523 

into  ovarian  follicles,  455 
into  follicular  crater  after  ovulation,  456 
intra-follicular,  455 
intra-uterine,  573 
post-coital  from  urethra,  438 
profuse  caruncular,  523 
Henderson,  reproduction  in  dairy  cattle,  4 
Hereditary  cerebral  glioma,  17 
defects,  basic  causes  of,  9 
hydrocephalus,  17 

Hereford  cows,  early  breeding  after  calv¬ 
ing,  134 

heifers,  early  breeding  of,  115 
Hernia,  inguinal,  in  female,  22 
in  male,  21 
scrotal,  21 
umbilical,  20 
uterine,  500 

Hernia;  of  cerebrum,  10 
Holstein- Friesian  heifers,  early  breeding  of 
115 


Hormones  as  cause  of  estrum,  166 
as  remedy  for  retained  fetal  membranes, 
565 

in  abortion,  313 

Housing,  confinement  and  labor,  151 
Hybridization,  11 
Hydrallantois,  531 
Hydramnios,  531 
Hydrocephalus,  hereditary,  17 
Hydrosalpinx,  470 
Hymen,  imperforate,  33 
persistent,  33 

Hypertrophy  of  corpus  luteum,  465 
Hypoplasia  of  genital  system  due  to  ill 
health  of  young,  99 
testicular,  388 
Hysterocele,  500 

T  DEAL  duration  of  pregnancy,  86 

Impaction  of  intestines  with  meconium, 
590 

meconial,  590 
Imperforate  hymen,  33 
Immunization  against  abortion,  315 
by  bacterins,  315 
by  vaccines,  316 
Inbreeding,  14 
and  abortion,  18 
and  excess  of  males,  18 
Induction  of  estrum,  artificial,  162 
Infection  of  navel,  607 
Infections,  general,  interfering  with  repro¬ 
duction,  223 

special  of  the  reproductive  system,  255 
systemic,  which  may  interfere  with  re¬ 
production,  223 
Infectious  abortion,  253 
sterility,  253 
vaginitis,  365,  475 
Infertility  of  albino  horses,  19 
of  male  tortoise-shell  cats,  19 
Inflammation  of  ampulla  of  vas  deferens, 
422 

of  Fallopian  tube,  467 
of  ovaries,  441 
of  oviduct,  467 

Influence  of  health  of  new-born  upon  its 
fertility,  96 

Influenza  and  abortion,  225 
Inguinal  hernia,  21 
Inherited  lethal  characters,  14 
Insemination,  artificial,  176 
Inter-cornual  migration  of  ova,  46 
Interferences  with  reproduction,  basic 
causes  of,  Q 
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Internal  generative  organs  of  mare,  40 
of  woman,  40 

Intestines,  impaction  of  with  meconium, 
500 

Intra-follicular  hemorrhage,  455 
Intra-uterine  hematoma,  573 
hemorrhage,  573 
Invaginated  tip  of  chorion,  508 
Invagination  of  twin  chorions  in  mare,  40 
Invasion  of  abortion  bacilli,  date  of,  206 
Inversion  of  uterus,  571 
Irregularity  of  estrum  after  calving,  131 
Irritating  douches  as  cause  of  atresia  of 
vagina,  485 

J^ERRY  cattle  and  bulldog  calves,  11 
Kidneys,  puerperal  inflammation  of, 
577 

Labor,  15 1 

housing  and  confinement,  151 
traumatic  hemorrhage  in,  570 
Laboratory  diagnosis  of  pregnancy,  201 
Lacerations  and  rupture  of  vagina  in  co¬ 
itus,  172 

of  vagina  in  coitus,  172 
parturient,  570 

Laminitis  in  retained  placenta,  553 
parturient,  553 

Lesions  of  bacterial  abortion,  287 
of  tuberculous  abortion,  227 
Location  of  ova  in  uterus,  45,  47 
Lubbehusen,  Fitch  and  Boyd,  twins  fol¬ 
lowing  vaccination  against  abor¬ 
tion,  55 

Lympho-sarcoma,  venereal  of  dog,  375 

ACERATION  of  fetus  in  uterine  tor¬ 
sion,  499 

trichomonad,  358,  542 
Maladie  du  Coit,  341 

Male,  anatomy  of  the  genital  organs  of 
the,  383 

diseases  of  accessory  organs,  422 
genital  organs,  anatomy  of,  383 
genital  organs,  diseases  of,  383 
inguinal  hernia  in,  21 
number  of  females  he  may  serve,  125 
reproductive  organs,  diseases  of,  383 
scrotal  hernia  in,  21 

Males,  excessive  ratio  in  inbreeding,  18 
excessive  ratio  with  phosphorus-deficient 
food,  147 

Malignant  ovarian  tumors,  205 
tumors  of  penis,  208 
of  reproductive  organs,  203 


of  testicles,  205 

of  uterus,  cervix  and  vagina,  207 
Manual  removal  of  retained  afterbirth, 
562 

Mare,  genital  organs  ot,  40 
nymphomania  in,  451 
placentation  of  twins  in,  49 
reproductive  organs  of,  40 
retained  afterbirth  in,  552 
placenta  in,  552 
twins  in,  40 
twin  ovulation  in,  4Q 
twin  pregnancy  in,  40 
Mares,  breeding  at  9  days  post-partum, 
129 

uterus  of,  40 

McCampbell,  studies  in  early  breeding  of 
Hereford  heifers,  115 
McPhee,  Russell  and  Zeller,  inbreeding  of 
swine,  18 

Meconium,  impaction  of,  590 
Meningitis,  puerperal,  577 
Menstrual  debris,  retention  of,  29 
Methylene  blue  in  control  of  abortion,  314 
Metritis,  chronic  of  non-pregnant  female, 
473 

of  advanced  pregnancy,  546 
of  pregnancy,  513 

Micrococcus  melitensis  (see  Bacillus  abor¬ 
tus) 

Migration  of  ova,  intercornual,  46 
Mineral  foods,  146 
Minerals  in  control  of  abortion,  313 
Molds  and  abortion,  340 
Mohler,  J.  R.  Bang-free  cows  to  produce 
calves  each  llj/i  months,  141 
Mohler,  losses  caused  by  Bacillus  abortus, 
5 

Moore  and  Fitch,  injection  of  abortion 
bacilli  into  pregnant  cows,  307 
Moussu,  claim  that  vitamin  E  prevents 
contagious  abortion,  140 
Muellerian  ducts,  persistence  of  median 
walls  of,  26 

arrested  development  of,  26 
Mule,  11 

rarity  of  cryptorchidy  in,  23 
Multipara,  unicornual  torsion  of  uterus  in, 
495 

Multiple  ovarian  cysts  in  fetus  and  adult, 
158 

ovulation,  49 
pregnancy  in  unipara,  53 
Mummification,  15 
hematic,  523 
papyraceous,  541 
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Mummified  fetus,  52.' 
bent,  527 

Mummy,  bovine  hematic,  523 
Muscle  contracture  monsters,  15 
Muscles,  separation  of  from  tendons  in 
new-born,  585 

Musculo-tendinous  ruptures  in  new-born, 
585 


N  AYEL,  abscess  of,  609 

cord,  amputation  of  fetal  extremities 
by,  538 
torsion  of,  537 
ill,  607 

Necrosis,  contact,  in  necrotic  tip  of  cho¬ 
rion.  512 

of  bovine  allantochorion,  515 
of  uterine  caruncles,  519 
Necrotic  stomatitis,  605 
tip  of  chorion,  507 

and  contact  necrosis,  512 
and  Schistosomus  reflexus,  50Q 
invaginated,  508 

uterine  caruncles,  removal  of,  564 
Nephritis,  pyelo-,  577 
Nerves,  contusion  of  gluteal,  570 
of  obturator,  570 
New-born,  asphyxiation  of,  582 
defects  of,  580 
diseases  of,  580 
feeding  and  handling  of,  593 
handling  of,  593 
infection  of  navel  of,  607 
influence  of  its  health  upon  its  fertility, 
96 

pyaemic  infection  of,  607 
sepsis  of,  584 

umbilical  infection  of,  607 
Nganda  cattle,  bulldog  calves  and  amnio- 
allantoic  dropsy  in,  13 
Ninth-day  breeding  of  mares,  129 
Nodular  vaginitis,  365 
venereal  disease,  365 
Non-gravid  uterus,  cervix,  and  vagina,  dis¬ 
eases  of,  473 
of  bitch,  43 

Non-pregnant  uterus,  cervix  and  vagina, 
diseases  of,  473 
of  bitch,  43 

Nursing  and  estrum,  131 
Nutrition  of  fetus,  defective,  92 
Nymphomania,  441 
cow,  441 

due  to  small,  central  cyst,  451 
early  re-breeding  after,  138 
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equine,  451 
in  bitch,  454 
in  mare,  451 
in  small  animals,  455 
in  sow,  453 


Q  BSTRUCTION  colic  from  par-ovarian 
cyst,  213 

Obturator  nerves,  contusion  of,  570 
paralysis,  570 

Old  animals,  breeding  of,  117 
Omphalo-phlebitis,  607 
Open  urachus,  613 
Optimum  duration  of  pregnancy,  87 
Orchitis,  394 
acute,  395 
chronic,  404 
degenerative,  408 
enzootic,  402 
purulent,  400 
tubercular,  220 

Outcrosses,  extreme,  as  causes  of  monsters, 

1 1 

causing  bulldog  calves,  1 1 
Ova,  location  of  in  uterus,  45,  47 
Ovarian  cyst,  small  central  causing  nymph¬ 
omania,  451 

causing  incarceration  of  rectum,  213 
cysts,  multiple  in  fetus  and  adult,  158 
hemorrhage  after  ovulation,  456 
scalpel,  165 
Ovaries,  adherent,  442 
benign  tumors  of,  209 
cystic  degeneration  of,  441 
inflammation  of,  441 
malignant  toumors  of,  205 
tuberculosis  of,  237 
Ovaritis,  441 
Ovary,  abscess  of,  472 
Oviduct,  abscess  of,  472 
dropsy  of,  470 
inflammation  of,  467 
Oviducts,  benign  tumors  of,  216 
diseases  of,  466 
pus  in,  471 
tuberculosis  of,  237 
Ovisacs  degeneration  of,  439 

pathological  rupture  of  in  fetus,  158 
ripening  of  in  “heat,”  157 
Ovulation  during  pregnancy,  47 
multiple,  49 
pathological,  37 
teratological,  37 
twin,  49 

Ovum,  early  death  of,  505 
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P  ALA  I  E  absent  in  muscle  contracture 
monsters,  16 

cleft,  from  inbreeding,  18 
Palpation  of  the  fetus  per  rectum,  108 
per  rectum  in  the  diagnosis  of  preg¬ 
nancy,  104 

of  uterine  arteries  per  rectum,  108 
Papyraceous  mummification,  541 
Paralysis,  gluteal,  570 
obturator,  570 
Par-ovarian  cysts,  215 
as  cause  of  obstruction  colic,  218 
Paratyphus  bacillus  in  abortion,  281 
Patella,  dislocation  of  in  new-born,  588 
Parturient  injuries,  560 
and  contusions  of  vagina,  570 
laminitis,  553 

Pathogenicity  of  bacteria  associated  with 
abortion,  307 

Pathological  cervical  seal,  480 
duration  of  gestation,  86 
of  pregnancy,  86 
ovulation,  37 

phenomena  at  birth  period,  546 
rupture  of  ovisacs  in  fetus,  158 
spermatozoa,  76 
spermatogenesis,  37,  76 
uterine  seal,  480 

Pathology  of  digestive  system  of  new¬ 
born,  593 

of  reproduction,  basic  causes  of,  0 
of  semen,  411 
of  spermatozoa,  411 
Pavilionitis,  467 
Penial  defects,  23 
lymph  nodes,  tuberculosis  of,  233 
tuberculosis,  233 
Penis,  amputation  of,  219 
benign  tumors  of,  219 
carcinoma  of,  208 
congenital  defects  of,  23 
diseases  of  glans,  436 
of  sheath  of,  436 

entry  of  rectum  by,  in  copulation,  171 
malignant  tumors  of,  208 
Pennsylvania  plan  of  abortion  control,  330 
Permanent  fetal  rigor  mortis,  494,  541 
in  uterine  torsion,  494 
Perineum,  rupture  of,  569 
Peri-penial  lymph  glands,  tuberculosis  of, 

233 

Persistence  of  right  primitive  aorta,  18 
Persistent  corpus  luteum,  456 
hymen,  33 
urachus,  613 
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Phosphates  as  food  elements,  146 
as  remedy  for  sterility,  313 
Physical  injuries  from  coitus,  168 
from  copulation,  168 

Physiology  and  pathology  of  digestive  sys¬ 
tem  of  new-born,  593 
“Pink-eye"  and  abortion,  225 
Placenta,  etiology  of  retention,  558 
handling  of  retained,  562 
manual  memoval  of  retained,  562 
retained,  549 
as  cause  of  vaginitis,  485 
in  cow,  555 
in  mare,  552 
wearing  out  of,  117 
Placenta,  adventitious,  521 
anastomosis  of  in  ruminant  twins  and 
multiples,  53 
uterine  of  heifer,  42 
Placental  exhaustion,  117 
Placentation  in  bovine  twins,  58 
equine  twins,  49 
twin,  in  mare,  49 
Placentitis,  equine,  513 
of  pregnancy,  513 
of  pregnant  ruminants,  514 
Pneumonia,  calf,  604 
Polyhydramnios,  531 
Porcine  uterus,  45 

Post-coital  urethral  hemorrhage,  438 
Post-ovulation  hemorrhage  into  follicular 
crater,  456 

Post-partum  rest  interval,  129 
Pox,  genital,  360 
Pregnancy,  189 
abbreviated,  87 
advanced,  metritis  of,  546 
bicornual,  47 

cessation  of  estrum  in,  190 
chorionitis  of,  513 
clinical  diagnosis  of,  190 
diagnosis  of  twin,  200 
by  rectal  palpation,  194 
disease  of  sheep,  109 
duration  of  as  affected  by  breeding 
primipara,  110 
metritis  of,  513 
optimum  duration  of,  87 
ovulation  during,  47 
pathological  duration  of  86 
placentitis  in,  513 
prolapse  of  vagina  in,  502 
prolonged,  88 
symptoms  of,  1Q0 
tubal,  38,  46,  467 
twin  in  mare,  49 
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Pregnant  ruminant,  chorionitis  and  pla¬ 
centitis  of,  514 

uterus  causing  strangulation  of  colon, 
501 

diseases  of  the,  505 
displacements  of,  487 
of  bitch,  44 
of  sow,  45 

Prepubian  tendon,  rupture  of,  500 
Prevention  of  retained  placenta,  560 
Prepuce,  diseases  of,  480 
benign  tumors  of,  210 
tuberculosis  of,  282 

Primipara,  influence  of  age  at  breeding, 

1  10 

in  breeding  Herefords,  115 
in  breeding  Holstein-Friesians,  114 
Primitive  aorta,  persistence  of  right,  18 
Problem  of  genital  disease,  3 
Profuse  caruncular  hemorrhage,  523 
Prognosis  of  dourine,  351 
Prolapse  of  vagina  in  pregnant  female,  502 
of  uterus,  571 
Prolonged  pregnancy,  88 
Prophylaxis  of  retained  placenta,  560 
Prostate,  tuberculosis  of,  229 
Prostatitis,  436 

Protozoa  interfering  with  reproduction, 
341 

Puerperal  abscesses,  pyaemic,  577 
diseases,  573 

displacements  of  urino-genital  organs, 
571 

meningitis,  577 
pyaemia,  577 
pyaemic  arthritis,  577 
pyometra,  576 
tetanus,  575 
Purulent  orchitis,  400 
inflammation  of  Gartner's  ducts,  33 
Pus  in  Gartner’s  ducts,  33 
in  oviducts,  471 

Putrid  decomposition  of  fetus,  543 

with  sloughing  through  abdominal  floor, 
544 

Pyaemia,  puerperal,  577 
Pyaemic  arthritis  of  new-born,  613 
infection  of  new-born,  607 
Pvelo-nephritis,  577 

Pyometra  in  metritis  of  non-pregnant  fe¬ 
male,  474 

in  pregnant  uterus  (see  trichomonad 
disease),  474 

of  trichomonad  disease,  358 
puerperal,  576 
Pyosalpinx,  47 1 
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Pyosepticum  bacillus  in  abortion,  281 

QUARANTINE  and  slaughter  in  abor- 
-  tion  control,  326 

RAINFALL,  its  influence  on  reproduct¬ 
ion,  98 

Rapidity  of  breeding,  125 
Rectal  palpation  in  the  diagnosis  of 
pregnancy,  1 64 

Rectum,  entry  of  penis  in  copulation,  171 
incarceration  of  by  par-ovarian  cyst,  213 
impaction  of  with  meconium,  590 
palpation  of  genital  organs  per,  194 
strangulation  of  by  par-ovarian  cyst, 
213 

Removal  of  necrotic  uterine  caruncles,  564 
Reproduction  and  animal  plagues,  225 
as  influenced  by  rainfall,  98 
basic  causes  of  interferences  with,  9 
general  infections  interfering  with,  223 
infectious  diseases  interfering  with,  223 
influenced  by  health  of  new-born,  96 
interferences  by  protozoa,  341 
pathology  of  in  perspective,  3 
Reproductive  cells,  pathology  of,  0 
teratology  of,  9 
organs,  cow,  41 

diseases  of  female,  430 

male,  383 

heifer,  42 

of  mare,  40 

of  woman,  39 

specific  infections  of,  253 

senility  of,  117 

system,  rectal  palpation  of,  194 

special  infections  of  the,  in  perspec¬ 
tive,  255 

teratological  defects  of,  20 
tumors  of,  203 
virus  diseases  of,  360 

Rest  interval  of  female  after  parturition, 
129 

Retained  afterbirth,  549 
a  cause  of  chronic  vaginitis  and  vulvitis, 
485 

and  laminitis,  553 
cause  of,  558 
cow,  555 

douching  of  uterus  in,  567 
handling  of,  562 
in  mare,  552 
incurable,  562 
manual  removal  of,  562 
prevention  of,  560 
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stimulation  of  uterine  contractions  in 

565 

use  of  endocrines  in,  566 
use  of  hormones  in,  566 
Retained  corpus  luteum,  456 
fetal  membranes,  540 
douching  of  uterus  in,  567 
use  of  disinfectants  in,  567 
placenta,  540 

and  laminitis,  555 
as  cause  of  vaginitis,  485 
cause  of,  558 
cow,  555 

douching  of  uterus  in,  567 
handling  of,  562 
in  mare,  554 
incurable,  562 
manual  removal  of,  562 
prevention  of,  560 
use  of  endocrines  in,  566 
use  of  hormones  in,  566 
Right  primitive  aorta,  persistence  of,  18 
Rubin  apparatus,  in  determining  patency 
of  oviducts,  460 

Rumen,  sloughing  of  fetus  into,  545 
Ruminant  twins  and  multiples,  anasto¬ 
mosis  of  fetal  sacs,  51,  5,5 
Ruminants,  chorionitis  of  pregnant,  514 
placentitis  of  pregnant,  514 
Rupture  of  bladder  in  coitus,  175 
of  perineum,  560 
of  rectum  in  coitus,  171 
of  the  prepubian  tendon,  500 
of  vagina  in  coitus,  172 
of  uterus  by  catheter,  481 
by  coitus,  175 
from  torsion,  404 
in  labor,  560 
in  multipara,  405 
of  vagina  in  uterine  torsion,  404 

J^ADISM  and  sodomy,  175 

Salmonella  abortus-equi  (see  Bad. 
abort  us-equi) ,  281 
Salpingitis,  467 
diagnosis  of,  460 
"Sand,”  uterine,  550 
Sanders,  shorthorn  cattle,  14 
Sarcoma  of  genital  tract,  208 
of  ovary,  206 
Scalpel,  ovarian,  165 

Schistosomas  rejlexus  and  the  necrotic  tip 
of  the  chorion,  500 
Sclerosis  of  cervix  and  uterus,  470 
Scours,  calf,  505 


Seal,  cervical  (see  uterine  seal) 
uterine  in  pregnancy,  101 
Semen  in  testicular  hypoplasia,  588 
pathology  of,  411 
Seminal  vesicles,  abscess  of,  452 
anatomy  of,  585 
congenital  defects  in,  455 
diseases  of,  422 
purulent  inflammation  of,  450 
tuberculosis  of,  220 

Seminiferous  tubules,  degeneration  of,  408 
Semino-vesiculitis,  422 
Senility  in  breeding  animals,  117 
Sepsis  of  new-born,  584 
Sex  cells,  early  death  of  ovum  when  de¬ 
fective,  505 
undifferentiated,  70 

Sexual  glands,  diseases  of  male  accessory, 
422 

intercourse,  dangers  of,  168 
load  for  male,  125 
Sheath,  benign  tumors  of,  210 
of  penis,  diseases  of,  456 
Sheep,  abortion  in,  100 

nutritional  abortion  in,  100 
pox  and  abortion,  225 
pregnancy  disease  of,  100 
twins  and  multiples  in,  55 
Sire,  number  of  females  to  be  served,  125 
“Sleeper"  foals,  584 
Slaughter  in  control  of  abortion,  526 
Sloughing  of  fetal  cadaver  into  rumen, 
400,  545 

through  abdominal  floor.  400 
Small  animals,  nymphomania  in,  455 
Sodomy  and  sadism,  175 
Sow,  nymphomania  in,  455 
uterus  of,  45 

Special  infections  of  the  reproductive  sys¬ 
tem  in  perspective,  255 
Specific  contagions  of  genital  organs,  255 
infections  of  genital  organs,  255 
of  reproductive  system,  255 
Spermatogenesis,  pathological,  76,  57 
teratological,  57 

Spermatozoa,  defective,  as  cause  of  early 
death  of  ovum,  505 
in  testicular  hypoplasia,  588 
pathological,  76 
pathology  of,  411 
staining  of,  415 
Spirilla  in  abortion,  285 
Stabling  (confinement),  151 
Staining  of  spermatozoa,  415 
Stallion,  sexual  load  for,  125 
Staphylococci  in  abortion,  281 
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Static  fetal  cadaver,  4Q4,  541 
and  uterine  torsion,  404 
Stcinkalb,  524 

Sterility  and  abortion,  control  of,  510 
contagious,  253 

due  to  endocrine  deficiency,  313 
endocrines  in,  313 
from  tubal  disease,  467 
hormones  in,  313 
infectious,  253 
Stomatitis,  necrotic,  605 
Strangulation  of  colon  beneath  gravid 
uterus,  501 

of  rectum  by  par-ovarian  cyst,  213 
Streptococci  in  abortion,  281 
Suckling  of  young  and  delay  of  estrum, 
131 

“Summer  sores"  (see  genital  bursatte) 
Surgical  interference  with  congenital  de¬ 
fects,  34 

Swine  fetuses,  extra-uterine,  498 
Symptoms  of  bacterial  abortion,  286 
of  dourine,  343 
of  pregnancy,  190 
of  trichomonad  disease,  355 
Systemic  infections  interfering  with  repro¬ 
duction,  223 

rJ^ENDONS,  contraction  of,  15 

Teratological  defects  of  reproductive 
system.  20 

surgical  handling  of,  33 
ovulation,  37 
spermatogenesis,  37 

Teratology  in  reproduction,  basic  causes 
of,  9 

Testicles,  abscess  of,  396 
benign  tumors  of,  209 
defective  descent  of,  24 
dermoid  cyst  of,  209 
diseases  of,  388 
hypoplasia  of,  388 
malignant  tumors  of,  205 
tuberculosis  of,  229 
Testicular  degeneration,  408 
hypoplasia,  388 
Tetanus,  puerperal,  575 
Tip  of  chorion,  necrotic,  507 
Torsion,  uterine,  488 
of  navel  cord,  537 
of  umbilical  cord,  537 
of  uterus,  causes  of,  492 

and  dorso-pubic  position  of  fetus,  499 
Tortoiseshell  male  cats,  infertility  of,  19 
Traumatic  hemorrhage  in  labor,  570 
Trichomonad  disease  of  cattle,  352 
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control  of,  358 
diagnosis  of,  356 
maceration  of  fetus  in,  358,  542 
disease,  pyometra  of,  358 
symptoms  of,  355 
Trichomoniasis,  bovine,  352 
Tubal  pregnancy,  38,  46,  467 
disease,  diagnosis  of,  469 
diseases,  466 

disease,  sterility  from,  467 
Tubercular  orchitis,  229 
Tuberculosis,  avian  of  bovine  genital  sys 
tern,  245  ■> 

of  cervix,  247 
congenital,  227 
of  Fallopian  tubes,  237 
generalized  of  reproductive  system,  241 
genital,  227 
of  glans  penis,  229 
of  the  ovaries,  237 
of  oviducts,  237 
of  penis,  220 
of  prepuce,  233 
of  prostate,  229 
of  reproductive  system,  227 
of  seminal  vesicles,  229 
of  testicles,  220 
of  vas  deferens,  229 

Tuberculin  test,  failure  of  in  genital  tuber¬ 
culosis,  227,  248 
Tubo-ovarian  abscess,  472 
Tubuli  seminiferi,  degeneration  of,  408 
Tumors,  benign  of  cervix,  216 
of  genital  organs,  203 
of  oviducts,  216 
of  penis,  210 
of  prepuce,  219 
of  reproductive  system,  203 
malignant  of  ovaries,  205 
of  penis,  208 

of  uterus,  cervix  and  vagina,  207 
of  the  reproductive  system,  205 
of  testicles,  205 
venereal  of  dogs,  375 

Tux-Zillertaler  cattle  and  amnio-allantoic 
dropsy,  13 
Twin  ovulation,  49 
in  diseased  females,  55 
pregnancy,  the  diagnosis  of,  200 
Twinning,  the  causes  of,  56 
Twins,  acardiac,  61 
and  free-martins,  61 
amorphous,  61 
asexual,  61 
bicornual,  53 
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bovine,  placentation  in,  5.? 
causes  of,  56 

equine,  placentation  of,  40 
fertility  of,  56 

following  abortion  vaccination,  55 
placentae  of  in  mare,  40 
sex  of,  56 
unicornual,  53 

Twisting  of  navel  cord,  537 

UMBILICAL  cord,  amputation  of  fetal 
extremities  by,  538 
torsion  of,  537 
infection,  607 
veins,  abscess  of,  609 
Unclassified  genital  diseases,  365 
Unicornual  twins,  53 
uterine  torsion  in  multipara,  405 
Undependability  of  tuberculin  test  in  ad¬ 
vanced  genital  tuberculosis,  227,  248 
Undifferentiated  gonads,  70 
sex  glands,  70 
Urachus,  open,  613 
persistent,  613 

L’rethral  hemorrhage,  post-coital,  438 
Uterine  abscess,  577 

arteries,  palpation  of  per  rectum,  108 
caruncles,  necrosis  of,  as  cause  of  dropsy 
of  chorion,  530 
defective,  24 
heifer,  42 
necrosis  of,  519 
removal  of  necrotic,  564 
contractions,  stimulation  of  in  retained 
placenta,  565 
cornua,  atresia  of,  26 
fibroma,  217 
hernia,  500 

insufflation,  Rubin  method,  460 
placenta,  heifer,  42 
“sand,”  530 
seal  in  pregnancy,  191 
pathological,  480 
torsion,  488 

and  dorso-ilial  position  of  fetus,  400 
and  dorso-pubic  position  of  fetus,  400 
causes  of,  492 

maceration  of  fetus  in,  499 
unicornual  in  multipara,  495 
with  static  fetal  cadaver,  494 
Utero-fetal  disease  and  dystocia,  539 
Uterus,  benign  tumors  of,  216 
canine,  43,  44 

chronic  diseases  of  non-pregnant,  473 
defective  caruncles  of,  24 
didelphys,  26 


diseases  of  the  gravid,  505 
of  the  pregnant,  505 
double,  26 

douching  of  in  retained  fetal  membranes, 
567 

eversion  of,  571 
gravid,  displacements  of,  487 
inversion  of,  571 
location  of  ova  in,  47 
malignant  tumors  of,  207 
of  bitch,  non-pregnant,  43 
pregnant,  44 
of  cow,  41 
of  heifer,  42 
of  mare,  40 
of  sow,  45 
of  woman,  39 
one-horned,  26 

pregnant,  displacements  of,  487 
prolapse  of,  571 
rupture  of  by  catheter,  481 
in  coitus  (  ?),  173 
in  labor,  569 
in  parturition,  569 
sclerosis  of,  479 
torsion  of,  488 
tuberculosis  of,  241 
unicornis,  26 

V  ACCINATION  against  abortion,  316 
contagious  abortion,  twins  after,  55 
in  equine  abortion,  324 
of  calves  with  avirulent  abortion  bacilli, 
321 

Vaccines  in  abortion,  316 

Vagina,  atresia  of  due  to  irritant  douching, 
485 

carcinoma  of,  207 
displacement  of  in  pregnancy,  487 
malignant  tumors  of,  207 
parturient  contusions  of,  570 
lacerations  of,  570 
prolapse  of  in  pregnancy,  502 
rupture  of  in  coitus,  173 

Vaginal  douching,  atresia  caused  by  irri¬ 
tants,  485 

\  aginitis,  atretic,  from  irritant  douches, 
485 

chronic,  485 
infectious,  365 
nodular,  365 

Vascular  anastomosis  of  fetal  sacs  of  bo¬ 
vine  twins,  53 

Vas  deferens,  anatomy  of,  383 
inflammation  of  ampulla  of,  422 
tuberculosis  of,  229 
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Venereal  disease,  granular,  365 
vesicular,  360 
granulomata,  dog,  375 
lympho-sarcoma  of  dog,  375 
tumors  of  dogs,  375 
Yesiculae  seminales,  anatomy  of,  383 
congenitals  defects  in,  435 
diseases  of,  422 

purulent  inflammation  of,  430 
abscess  of,  432 

Vesicular  veneral  disease,  360 
Veins,  navel,  abscess  of,  607 
Vibrionic  abortion,  283 
Virus  abortion,  281,  363 
diseases  of  the  reproductive  system,  360 
Vitamin  E  alleged  to  prevent  contagious 
abortion,  146 

in  control  of  abortion,  313 
Vitamins,  148 
and  estrum,  165 

Vulvar  gangrene  following  dystocia,  486 
Vulva,  constriction  of  the,  486 
gangrene  of,  after  dystocia,  486 


hypoplasia  of  the,  from  defective  nutri¬ 
tion  in  calves,  99 

Vulvitis,  chronic,  485 

YY  ATER  calf,"  537 
Wing,  inbreeding,  14 
reproduction  in  dairy  cattle,  4 

Winters,  Kiser  and  Jordan,  outcrossing  of 
swine,  18 

Wolffian  ducts,  abnormal,  33 

Woman,  internal  generative  organs  of,  30 

Woodward  and  Graves,  inbreeding  cattle, 
18 

Wriedt  on  fertility  in  albino  horses,  19 

Y  AMANE,  atresia  of  colon,  17 
“Yellow  body”  diseases  of,  456 
retained,  456 

Young  animal,  the  influence  of  its  health 
upon  fertility,  06 
animals,  age  at  first  breeding,  110 
feeding  of,  593 
infection  of  navel  of,  607 


